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December 13, 1974

Ms. Harriet C. Minami
Akahi-Place
Lanai, Hawaii 96763

Dear Ms. Minamit

Pursuant to Mr. Dennis Bokama 's memo dated
December $, 1974 requesting for withdrawal of A74-376
Harriet Minami, etal, petition, we have withdrawn this
petition to amend the Land Use Distkiet boundaries for
the island of Lanai. Therefore, the Land Use Commis-
sion has canbe11ed the public hearing that was scheduled
to be held on December 27, 1974 in the Lanai High and
Elementary School Cafetorium, Lanai City, Lanai to
receive any testimony from,any interested parties.
' Should you have any further qu¢stions, please do
not hesitate to contact us.

Very truly yours,

TATSUO FUJIMOTO
Executive Officer

Enclosure
ces Howard Nakamura

Donald Rietow
James Funaki
Dennis Hokama
Sam Shin

bcc: LUC
All petitioners listed in A74-376 file



December 13, 1974

Mrs. Jane L. Gabriel
Lanai Community school Library
P. O. Box A-149
Lanai City, Lanai 96763

Dear Mrs. Gabriel:

This is to inform you that Mr. Dennis Hokama,
representing the petitioners of A74-376, Harrhet.
Minami, etal, has withdrawn their petition that is
before the Land Use Commission. '¶¾erefore, the
public.hearing on this matter that was scheduled
for December 27, 1974 at 3rOO p.m., at the Lanai
Righ and Elementary School Cafetorium, Lanai City,
Lanai, has been cancelled.

We would appreciate your inserting this infor-
mation in the subject file for public use purpos e

Thank you for your continued cooperation.

Very truly yours,

TATSUO FUJIMOTO
Executive Officer

Enclosures
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NOTICE OF PUBLIC HEARING
TO CONSIDER PETITIONS FOli
CHANGE OF DISTRICT BOUNDARŒS
WITHIN THE pOUNTY OF MAUI BE-
FORE THE LAND USE COMMISSION

OF THE STATE OF HAWAII
NOTICE IS HEREBY GIVEN of the publie

hearings to be held in the County of Maui by
the Land Use Commission of the State of Ha-
waii to consider petitions for change af dis-
trict boupdaries as providedfor in Section 205.
4, Hawail Revised Statutes.

DATES, TIMES AND PLACES:
Island of Molokai
December 27, 1974 -9:30 a.m.
KaunakakaiSchool Cafetorium
Kaunakakai,Molokai
Island of Lanal
December 27, 1974 - 3:00 p.m.
Lanai High & Elementary School Cafetorl-

oc N e a d Petitioner: A74·376-
Harriet Minami, etal

Tax Map Key: 4-0 (portions) Island of Lanai
Change Requested: To delete approximately

1,620 acres from the Urban District.
To delete approximately 2,720 acres
from the Rural District. To-delete ap-
prqximately 18,000 acres from the

, Agricultural District. To add approxi.
I mately 22,340 acres to the Conserva-

tion District. '
I

Docket Number and Petitlener: A74-
Šamuel M. Peters, etal

Tax Map Key: 2-5-1: 02 (portions)
Change Nuested: To mcorporate approxi-

mately 3,305 acres presently in the
Urban District into the A cultural
District at Kaluakoi, Molokal.

Maps showing the areas under consideration
kr change of district boundaríes and copies of
the Rules and Regulations goyerning the peti-
tions above are on file in the office of the
Maui Plannmg Department,. County of Maui;
and the Land Use Commission; and are open
to the public during office- hours, Monday
through Friday.

Maps relatmg to Docket A74-376 Harriet
Minami, etal are available for public inspec-
tion at the Lanai Community School Library,
Lanal city, Lanai.

Maps relating to Docket A74-377 Samuel M.
Peters, etal are available for public inspection
at the Molokai Branch, Mam Publie Library,

. Kaunakakai, Molokai.
At the hearings, interested owners, lessees,

officials, agencies, and individuals may ap-
near and be heard and shall further be al-
Iowed to file with the Land Use Commission a
written protest or other comments on recom-
mendations before' or during the publie
hearmas, or up to fifteen G5) days following
their close.

All written protests or comments regarding
the abovepetitions may be filed with the Land
Use Commission, Kamamalu Building, P.O.
Box 2359, Honolulu, Hawaii, 98804, nerore or
during the public hearings, or up to fifteen 05)
days followmg the public hearmgs.

LAND USE COMMISSION I

EDDIE TANGEN, Chairman
TATSUOFUJIMOTO,Executive Officer

(S.-B.: Dec. 6, 1714)
'

(SB-2178)
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JOHN A. BURNS WALTER B. QUISENBERRY, M.P.H., M.D.

GOVERNOR OFHAWAll DIRECTOROFHEALTH

WILBURS.LUMMISJR.,M.S.,M.0
DEPUTY OlRECTOR OF HEALTH

STATE OF HAWAll RALPH B. BERRY, M.P.H., M.D.

DEPARTMENT OF HEALTH
DEPUTY DIRECTOR OF HEALTH

P. O. BOX 3378 HENRI P. MINETTE, M.P.H., DR.P.H.
HONOLULU, HAWAII 96801 DEPUTY DIRECTOR OF HEALTH

November 8, 1974

MEMOR A NDUM

Po: Tatsuo Fujimoto, Executive Officer
Land Use Commission

From: Director of Health

Subject: Proposed Boundary Amendments

/ A74-376 Lanai
A74-377 Molokai
A74-378 Kawainui Swamp

Pursuant to your request for comments dated October 25, 1974
we have referred the proposals for Lanai and Molokai to our District Health
Office on Maui for comments, which will be transmitted to you upon receipt.

We concur in your proposal to redistrict the described 230 acresof land in the Kawainui Swamp area from Urban to Conservationdesignation
for the reasons set forth in your recommendations.

Walter B. Quisenberry, M.D.

cc: Maui District Health Office
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STATE OF HAWAII

LAND USE COMMISSION
P. O. BOX 2359

HONOLULU, HAWAII 96804

September 3, 1974

Planning Commission
County of Maui
200 south High Street
wailuku, Maui 96793

Attentions Mr. Howard Nakamura
Planning Director

Subject ' A74-376 - Harriet Minami, Et Al
Gentlemen:

Pursuant to Section 205-4, Hawaii Revised Statutes,
we are enclosing a copy of petition for amendment to the
land use district boundaries submitted by

Act 32 provides that within 45 days after receipt
of the petition, the Commission of tlhe County wherein
the land is located shall forward its comments and
recommendations to the Land Use Commission. It also
provides that upon written request by the Planning
Commission, the Land Use Commission may grant an
extension of not more than 15 days for the receipt of
such comments and recommendations.

Very truly yours,

TATSUO FUJIMOTO
Executive Officer

Encls.
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STATE OF HAWAII

LAND USE COMMISSION
P. O. BOX 2359

HONOLULU, HAWAII 96804

september 3, 1974

Ms. Harr le t C. Minami
Akahi Place
Lanai, Hawaii 96763

This will acknowledge the receipt of your check in
the amount of $50.00 and your application to amend the
land use district boundaries at

In accordance with Section 205-4, Hawaii Revised
Statutes, this Commission must schedule a public hearing

on your petition no sooner than 60 days and no more than
120 days. After 45 but within 90 days following the
public hearing, the Land Use Commission is obliged to
render a decision on your petition.

A hearing schedule will be determined at a later

date to consider the several pending petitions, includ-

ing yours, in the County of mang . We will inform
you of the hearing date as soon as it is determined.

Should any questions develop in the meantime, we

will contact you. If you should have any questions,
please feel free to contact us.

Very truly yours,

TATSUO FUJIMOTO
Executive Officer

Encl.cc:Maat Planning commission
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Date Petit on and Foo received
STATE OF HAWAII by LUC

LMID USE COMMISC ION
, \ , Data forwarded to County for

recommendation
P. O. Box 2359

Honolulu, Hawaii 96004 Dato Potition, and County
recommendation recoived by
LUC

PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT BOUNDARY

(I) (Wo) horeby roquest an amendment to the Land Use Commission

District Boundary respecting the County of Maui ,

Island of Lanai , map number and/or name TMK 4-9(with exceptions
see attachmenta)

to chango tho district dooignation of the following doscribod

property from its prosent classification in a(n)

district into n(n) district.

pnscr.1ption of oroperty:

See attached explanation.
.

.

°

potitionor's intergibubio_ca gryerty:

The petitioners are landowners, lessees and residents of Lanai

etitioner's roacon(s) for requesting boundary changos

See attached explanations.

(1) The petitioner will attach evidenco in support of the
following statement:

The subjoct property is necdod for a uco other than that
• for which tho district in which it is locatód is clasoifiod.

(2) The petitioner will attach evidence in support of cither
of the following statements (cross out one):

(a) The land is usablo and adaptable for the use it is ,

proposed to be clascified.

(b) Conditions and trendo of development havo ao changod
sinco adoption of tho prosent classification, that the
proposed classification is renconab1 .

Signaturo(a)

Interest in subject:

Addross: .
Tolophone:



-e gDate Petit on and Foo receivod
STATE OF HAWAII by LUC

LM:D USS COMMISC TON
. \ , Data forwarded to County for

recommondation
P. O. Box 2359

Honolulu, Hawaii 96004 Dato Potition, and County
recommendation roccived by

$1),116 LUC

PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT BOUNDARY

(I) (Wo) horeby request an amendment to the Land Use Commisoion

District Boundary respecting the County of Maui ,

Island of Lanai , map number and/or name TMK 4-9(with exceptions
see attachments)

to change the district designation of the following described

property from its present classification in a(n)

district into a(n) district.

pescription of nroperty:

See attached explanation. . °

petitioner's interes&L_u.bloe)groperty:

The petitioners are landowners, lessees and residents of Lanai
otitionor's roacon(s) for requesting boundary changos

See attached explanations.

(1) The petitioner will attach evidenco in support of the
following statement:

The subject proporty is needed for a uso other than that
for which the district in which it is locatód is clasoifiod.

(2) The potitioner will attach evidence in support of oithor
of the following statomonts (cross out one):

(a) Tha land is usablo and adaptablo for the une it is ,

propocod to be classified. * ·

(b) Conditions and trendo of development have so changod
sinco adoption of the present classification, that the
proposed classification is reasonabl .

Signaturõ†g)

Interest in subjecc:

Addross:

Tolophono:
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Dato Petit on and Foo received
STATE OF IIAWAII by LUC

IAl:D USE COMMIS:TON

. \ , Dato forwarded to County for
recommendation

P. O. Box 2359
Honolulu, Hawaii 96004 Dato Potition, and county

recommendation rocoived by

316
LUC

PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT BOUNDARY

(I) (Wo) horeby request an amendment to the Land Use Commission

District Boundary reopocting tha County of Maut

Island og Lanoi , map numbor and/or namo TMK 4-9(with exceptions
see attachmenta)

to change the district designation of the following describod

proporty from its present classification in a(n)

district into a(n) district,

poneription of croperty:

See attached explanation. .
Petitionor's interest in subiect ro art :

The petitioners are landowners, lessees and residents of Lanai

Petitionor's roacon(s) for requecting boundary changos

See attached explanations.

(1) The petitioner will attach evidenco in support of the
following statement:

The subject property is needed for a use other than that
for which the district in which it is locatód is clasoifiod.

(2) The petitioner will attach evidence in support of cither
of the following statomonts (cross out one)

(a) The land is usablo and adaptablo for the uno it is ,

propocod to be clascified.
t

(b) Conditions and trende of development havo so changod
sinco adoption of tho present classification, that the
proposed classification is reasonable.

Signaturo(s)

Interest in subject:

Tolophono:
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Date Peti n and Foo receivod
STATE OF IIAWAIX by LUC

LM'D USE COOHISC TON
. \ , Dato forwarded to County for

recommondation
P. O. Box 2359

Honolulu, Hawaii 96004 Dato Petition, and County
recommendation roccived by

b LUC

PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT DOUNDARY

(I) (Wo) horeby request an amendment to the Land Use Commission

District Boundary respecting the County of Maut ,

Island of Lanei , map numbor and/or numa TMK 4-9(with exceptions
see attachments)

to change the district designation of the following described

property from its present classification in a(n)

district into a(n) district.

poneription of oroperty:

See attached explanation. . '

etit\oner's intpget s_ubject property:

The petitioners are landowners, lessees and residents of Lanat

etitioner's reason(s) for requesting boundary changes

See attached explanations.

(1) The petitioner will attach evidenco in support of the
following statement:

The subject property is needed for a use other than that
•, for which tho district in which it is locatód is clauoitiod.

(2) The potitioner will attach evidenae in support of oither
of the following statomonts (cross out one):

(a) The land is usable and adaptablo for the use it is ,

proposed to be classified.

(b) Conditions and trendo of development havo so changod
sinco adoption of tho prosent classification, that the
proposed classificatioSnig art ra b

Interëst in subject:

Addross:

Tolophona:



6 4

PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT
BOUNDARY:

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment) .

Signat 2

Interest in subject:
Address:

Telephone:



PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT
BOUNDARY:

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanei
City and other areas specified in attachment) .

Interest in subject:
Address:

Telephone:



* 9
PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT

BOUNDARY:

: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment) .

Signature:

Interest in subject:

Address:

Telephone:
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PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT
BOUNDARY:

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment) .

Signature:

Interest in subject:

Address: 24/

Telephone: áf- '7& /

ON
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PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT
BOUNDARY:

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment) .

Signature: r-Aa NL-
O

Interest in subject: gi OM

Address: \¾(p km) Mr

Telephone: SSR - 21 1
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PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT
BOUNDARY:

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment) .

Signature

Interest in subject:
Address:

Te lep hone:

L



* *
PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT

BOUNDARY:

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment) .

Signature:

Interest in subject:

Address:

Telephone: L



O O

PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT
BOUNDARY:

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment) .

Signature: / MA Ma.../

Interest in subject: A

Address: //)SA - /Â,

Telephone: $7 // 3



O O

PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT
BOUNDARY:

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment) .

Signature:

Interest in subject: (h

Address: 1 na) L PRA
Telepho5n

:
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PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT
BOUNDARY:

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanni
City and other areas specified in attachment) .

Signature: L wu a 1. a
/ .

Interest in subject: e

Addrea s: -//'59
Ñ A frdP9

Te lephone: A./A
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December 13, 1974

Ms. Harriet C. Minami
Akahi Place v

Lanai, Hawaii 96763 , *

Dear MB. Minamis

Pursuant to Mr. Dennis Hokama's memo datedDecember 5, 1974 requesting for withdrawal of A74-376Harriet Minami, etal petition, we have withdrawn thispetition to amend the Land Use District boundaries forthe island of Lanai. Therefore, the Land Use Commia-sion has cancelled the public hearing that was scheduledto be held on December 27, 1974 in the Lanai High andElementary School Cafetorium, Lanai City, Lanai toreceive any testimony from any interested parties.
.9

Should you have any further questions, please donot hesitate to contact us.
* Very truly yours,

, TATSUO FUJIMOTO
Executive Officer

Enclosure
cc: Howard Nakamura

.Donald Rietow
James Funaki -
Dennis Hokama
Sam Shin

bec: LUC
All petitioners listed in A74-376 file

/



ETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT
BOUNDARY:

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment) .

Signature:

Interest in subject:

Address:

Telephone:
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PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT

BOUNDARY:

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment) .

Signature:

Interest in subject:

Address: ~2
-

Telephone: //f'.2172-
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PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT

BOUNDARY:

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment) .

Interest in subject:
Address: /Ö
Telephone:
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Dean Del Rosario
P.O. Box 1023
Lanai City, HI
96763

Land Use Commission
1010 Richards Street
Honolulu, Hawaii
96813

Members of the Land Use Commission,

Your acceptance of our petition to redistrict lands on the
island of Lanai is greatly appreciated. We feel that we have pro¯c
vided valid and sufficient evidence to support our request. r

The redistricting petition is for amending the land use boun-
daries on portions of Tax Map Key 4-9, section map, island of knaas.
We request the Commission to:
1) delete approximately 1,620 acres from the Urban district, and
2) delete approximately 2,720 acres from the Rural district, and

- 3) delete approximately 18,000 acres from the agriculture district,

4) add approximately 22,340 acres to the Conservation district.
In essence, petitioners ask for a reversal of the decision granted
to the Lanai Company as related in file A72-349 and as decided by
the Commission on May 5, 1973.

Dennis Hokama, a former resident of Lanai, now living on Oahu,
has agreed to submit our petition for us. The time and expense
involved in sending a member of our group to personally submit the
petition would be a great hardship on our part.

Please forward all correspondences to Dean Del Rosario whose
address is written above and to Dennis Hokama whose address is
2029 Leiloke Drive, Honolulu, Hawaii 96822.

Yours Sincerely,
LANAI PETITIONERS
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LANAT REDISTRICTING PETITION

Petitioners request the State Land Use Commission for a

dictrict boundary amendment as provided for in section four,
chapter 205, Hawaii Revised Statutes, and in Rule 1.21, Sub-Part C,

Part One, Rules of Practice and Procedure, State Land Use Commi-
onton, Section 205-4 states that "...gny property owner or
l onroe _m"X petiti on the land une comminsion for a change in the
boundary of any dis_triet." (emphasis added). Rule 1,21(a)
ntaten that "...ggy owner and lensee and any interonted nercon...

Mn y botition the Commission for the amendment of establiched

trict boundaries..." (emphasis added).

Potitionern meet the conditions of section 205-4 and Rule
i for petitioning the Land Use Comminaion to amend certain

diobrict boundaries on the island of Lanai,, Petitioners ares
property owners, satisfying section 205-4 and Rule 1,21(a):

loscoes, satisfying section 205-4 and Rule 1.21(a); and an
interested person, satisfying Rule 1.21(a). Furthormore, petioners

have an extraordinary interest and concern in this boundary
nmendment petition above and beyond that required by section
205-4 and Rule 1.21(a). Petitioners are property owners and '

lennoon who ronido near the property sought to be changod and
will be affected and benefited by the proposed use of the
property. Furthy ore, petitioners note the recent Hawaii Loa
ridro enno anoided by Judge Norito Kawakami in which "The
Court in of the view that.,,any property owner or leonen who
renidon near the property sought to be changed and who.could
be affected by the une of the property has a right under the
ntatute to petition for change of designation."

Lastly, petitionors note that the Lanai Company was granted
itn requent for redistricting as an interested person provided
for in Rule 1.21. Lanni Company did not own or lease the subject
property med nor do we know that Lanai Company owns or leanos
any land.

Potitioners feel fully entitled to petition the Commionion
for an amendment to the land use district boundaries on Lanni in1nnd,



PETITION FOR AMENDMENT OF CERTAIN DISTRICT BOUNDARIES ON

LANAI ISLAND

The purpose of this petition is to request changes in
distriot boundaries on land owned by Castle and Cooke, taland

,of
Lanni, Tax Map Key 4-9 . This land is currently districted

as urban, rural, and agriculture. We, the petitioners, here-
with request the Land Use Commission to district this land
agrioulture and conservation. In essence, we request a roll-
back on the districting granted to Lanal Company in_May 197)
(file number ).

We the petitioners, who are landowners, lessees, and
interested persons of Lanai, have distinct oroperty, economic
personal and environmental interests and concerne in the sub-
ject property and the proposed redistricting. Our interests

and concerns are affected by the subject property and the pro-
posed redistrioting will affect those interests and ennoerns.
These interests and concerns are manifold and BAtenstye.

Most of us were born and raised on Lanni or have spent
the greater part of our lives on Lanal. We have been privileged

to live a rural lifest.yle that only Lanai could provide. Through
the proposed redistrioting, we will secure and protect that
lifestyle for ourselves, our children and their children.

The subject property is for a resort-residential develop-

ment. It is our belief, and past experiences have shown, that

the prices of land will be driven up because of that kind of
development, thus raising the price of land And homes that we

desire to buy, and in the process raising property taxes and

rental fees. Our property interest will be adversely otracted

beanuse of the Lanal Company development on the subject property.

Additionally, the proposed redistrioting will benefit our pro-
perty interests by preventing the rising prices and property

taxes, thus enabling us to continue the rural lifestyle living '

so characteristic of Lanal and so valuable to us.
Our interests and concerns extend to Hulopoe beach, the

most accessible, the safest for camping and water sports, and

the most beautiful beach on Lanni. This beach is a family beach.
It is the only beach safe enough for our children to swim in

and it la our only surfing spot on the island. Hulopoo beach
3s the weekend recreation aren for all Lanni people. Many loom1
people enjoy this beach every day. Redistricting this benoh
and surrounding area to conservation will preserve and protect

'

th3s important facet of our lives. Resort and second-home
development in this area will only destrog this condition and
make our most popular beach a commodity for tourists and land '

speculators to exploit.
Another example is the beach between Naha and Keomoku.

This stretch of beach is the most popular for fishing and

camping because of its relative accessibility, excellent L

fishing, the safeness of the area, and very importantly, the
quiet and peacefulness of the area. Resorts and residential
developments will destroy the fishing and camping oppurtunitics

this area provides to local residents.



We now outline arguments satisfying requiremente of eeotion
four, ehapter 205, Hawaii Revised Statutes and Rules ,

State Land Use Commission. Within the coming week and within
coming days we will submit mor argumenta and evidence supporting

this petition. Petitioners ask the Land Use Commission to oon-
aider this petition with the supporting evidence and argumenta.
We argue, in compliance with Hule 2-31, State Land Use Distriot

Regulations, thats
A) The subject property is needed for a use other than that
for which the district in which it is located, •

B) The land is usable and adaptable for the proposed use.
C) Conditions and trends of development have so changed since
adoption of the present classifloation, that the proposed re-
distrioting is reasonable.

A) This land must be redistricted to secure and protect our
welfare and lifestyles, and to insure needed and orderly de-
Velopment of our choices for Lanai island. This land is needed.
to prevent the devastation of our welfare and lifestyle, to
insure needed and orderly development'for the people of Lanai,
and to protect our open spaces and recreational uses of the land.

Presentlly Lanai is a plantation community of approximategg
2,200 people with an average annual family income of about c

$8,000. We may not be financially wealthy, but we are immensoly
rich in a rural lifestyle and an unspoiled environment.

Tourism and second-home developments will only jeopard -

our way of life by tremendously increasing land values and
consequently creating higher property taxes and housing oosts
thus placing a heavier burden on already low income families.

The resort industry and the people it brings will compoto
with local residents for recreational oppurtunities such as

hunting, fishing, camping, hiking, and swimming and pionicking-

recreational activities local people have always enjoyed and
which are integral parts of our lifestyle. The influx of
visitors and outside residents will lessen the quality of these
recreational oppurtunities, thus lowering the quality and char-
aoter of the local peoples' way of life.

Past experiences with the impact of large masses of out-
siders assoolated with the resort industry and second-home
developments show that local families of rural communities
are put under tremendous social strains. Inorensing divoroe
rates, separations,desertions, runaway children und an in-

orensed crime rate occur. This omb be seen in Kallue-Kona,
Lahaina and Kaanapali. Can the prospects for Lanat be much
different if the Lanat Company development soheme is left to
be implemented? Local families will be further burdened with

the social ills attributed to urban growth. ,

Further, past experience has shown that the best jobs in

the tourist industry go to outsiders, not local people.
Generally, the jobs local people do get are the most mental,

low paying, require the least amount of training, and are non-
personal because the local people may lack communication skille .

required by the industry.
The resort and second-home development will inflate the

already high cost of living. Second homes bring little to the
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local economy. Tourists will be agreeable to higher prices
bacause of their short term demand and owners of aeoond homes

will have higher incomes to support the higher oosts while loon1
people will remain relatively oonstant in their purchasing power.

In addttion, urban growth will harm and destroy the natural

hemuty, the open synnes, the quiet and gentle charm or our rur 1

community. No prios can be put on these preolous resouroen that
aan never be replaoed once taken away.

B) Clearly the land is usable and adaptable for the proposed
uses we are advocating. The uses we propose are merely the'present
uses of the land.. During recent times this land has been used
for recreation and left as open space.

C) Conditions and trends of development have so changod since
the adoption of the existing classifloation that the proposed
oonservation and agriculture olassifloation is reasonable. To-
days rising population, energy problem, high interest rates,
runaway inflation, both national and international shortages of
food and mineral resources, and the increasing importance of the
State's diversified agriculture program, make the proposed re-
distrioting reasonable and rational.

Proper planning requires the consideration of these
situations for they constitute constraints on planning where
we are to go regarding the construction of a viable future
for Lanal and its people. The argument to be presented here
will maintain that the Lanal Company's plan and the development
of a viable agricultural base (alternative to pineaple) are
mutually exolusive.

The argument for agriculture is basio. There is an ever
inorensing demand for food worldwide. This demand has appromohed
orials proportions in the light of the fact that millions are
dying of malnutrition every year, the droughts in the grain-

producing American Mid-west and Sub- Saharan Africa, the ever- '

increasing oost of food. It is common knowledge that our
energy importation is being paid for in food exportation. Our
energy needs are increasing at an exponential rate requiring
greater dependence on fuel importation, while food production
has nearly peaked, if it haan't already. What then la the
answer to this predicament? Hather than addressing itself to
participating in the alleviation of this problem the pl an

will int.ensify the problem. Not only will the development re-
quire massive commitment of energy and resources in the oon-
structing and the maintenance of the resort and second-home
oommuter transportation needs but there will be no additional

increase in food production.
Lip-service can be given to the increase in agricultural

lands and the maintenance of lands currently,under pineapple

cultivation. Agriculture is also energy intensive in its
transportation, mechanization and fertilizer needs. Agriculture

is the manifestation of a particular potential of land. It be-
oomes an academio exercise to label land agriculture if the
resources are not available to utilize its agricultural potential.

Lanai's water supply should be looked at in this context.
Of all the constraints to development water is probably the
most obvious. According to the Lanai Company Plan water appears
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to be a oritical resource. Pineapple presently requires one-
half to one billion gallons a year. The development will require
an additional one billion gallons a year. The total require-
ment for pineapple and the developments omll for a water supply
of 1#-2 billion gallona a year. Their studies as submitted to
the Land Une Commission show a total potential of only 1.3
billion gallons a year, a signitioant deficit of 200-700 million
gallons per year. This tends to put a careful balance between
pineapple and the developments in their competition for water.
If pineapple phases out, and since pineapple requires a reÌa-
tiYely small water supply in comparison to other crops, won't
the water commitment to the other developments rule out the
possibility of finding an agrioultural alternative for the
15,000 acres of oultivable pineapple lands7

Furthermore, return of this land to its past distrioting,
agriculture and conservation, will not adversely affect the
surrounding area.

. L
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LANAI REDISTRICTING PETITION

The preservation and conservation of recreational and open
npace areas on Lanai are essential to the welfare, health, and

quality of life that Lanai people enjoy, These natural resources,
of Frent benefit to the people of Lanai, are threatened by hotels,

recond homes, and a rapidly increasing population,

With the hotele and accond homen planned by the Lanni Company

will come tourists and new residents - more people to use and
experience the natural resources of Lanai such as Mulopon boneh
nna Naha, These people will overcrowd Lanni. Over twelve
thounand new residents will be added to Lanai's present populntion
of nbout two thounand-five hundred. Already, Lanai rontdonto
experionen discomfort from the numbers of people at Hulopov bench,

Several State plans have recognized the problem of too many
vinitore and new residents, The Udall Open Space Plan says "Nowail
nhould be first and foremost a homeland for its permanent residentna
their environmental needs must be paramount in all decisions about
the future. Conversely, the needs of the tourism industry in
Unwnii must be adapted to -- and not detract from -- the indigenoun '

nmenities of Hawaii." (from paße nine). The needs of Lanni peoplo
must come before the proposed hotels for Lanai. A primary
environmental need is the protection of Manele and especin11y
"nlonne beach.. The resort p]anned for Manele will brinp:now poorlo
crowding Hu30poe beach and all of Manele. Additionally, tho Open

Space Study says that "Since spaciousnens, cleanlinoso, and

natural beauty are among Hawaii's prime assets, the government
nhould give highest priority to enhancing these amenition," (from
onco ton). Manele and other similar places need protection from
nn onclaught of tourists and second home residents. Furthermoro,
the Hawnii Tourism Impact P1An has found need to protect shoreline
nrosa (page 151).

The State Comprehensive Outdoor Recreation Plan (SCORP)

recommendo "...mechanisms which will,protect recreation arons
from enroachment by incompatible unes which limit aconns or
dimininh user enjoyment," (page 133). And the SCORP recognimen



e 6
page two

that State and County goals and objectives indicate a need for
"...conservation of the State's natural historic, and ocenic
resources," (page xii). Yet, Lanai's prime beach, swimming, and
enmpin resource - Maneln - is plahned for development for the,
bonefit of tourism at the expence of local people. Lanai han
a great need for conserving its natural, recreational, scenic,
and historic resources.

The proposed redistrioting will protect the recreational
oppurtunites and open space Lanai people enjoy, These State plann
help express and reinforce the need for spacious and clean
recreation and open space areas,



LANAI REDISTRICTING PETITION

The present districting of Lanai offers a large land spoen-
Intion development of dubious benefit to the people of Lanal.
The present Lanai plan calls for thousands of acres to be sold
ne country homes, ranchettes, and second homes. Petitioners

feel that the rising land prices, increasing housing costs, and°

nocIn1-nnvironmental.impact due to the land speculation will harm
the quality of life Lanai people now enjoy,

The Štate Tourism impact Plan recognizes that the large numborn
of lota in a development indicate a second home and retiremont
home market primarily directod to non-residents (from pnFn 31 ),

h11tionn11y, the Plan noens
One important characteristic of the residential development
planned in that many developers will be selling lots
rather than housing units. This will especially be true
of the detached second home residential uses projected
on large acreages in many of the projects. Such sale
of improved land on a large scale is indicative of the
role that speculation will play in the development of
mnny projects. (from page 32)

Furthermore, the Plan implies that renort projects like the
Lnnal Company's plan are for speculation (from page 32), The

L-y -

mn nitude of the development offers an excellent speculation
ortting. Lastly, Chinn Ho has said (in an interview with "Hawni!

Nuniness" magazine, April, 1974), when talking about neighbor
nd i nventment oppurtunition i

Tt would take a situation where we could get enough Innd
around the actuál renort site to take advanta e of the
appreciation realized by surrounding land when someone
pute in a botel and other facilities.

The petitioner clearly neos the Lanai plan to be a land npeculation

urhomo not for the benefit of Lanni people. The vast acrongen
for low density residences to be sold as undeveloped lots plainly

nhow the npeculative nature of the development. Petit.ioners see

no vonnon for the land to be speculated upon. The proponed red11-
trictinF will removo thone immence norougno from that npeculatino-

dvelopment not noodad by Lanni people,

reveral State p1nno recognize that opeoulation rainen the prino

of Innd and housing thus intennifying the State's housing problomn,
Tho Open Space Study notes thats
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The speculative nature of these land sale developments
will create envious problems for the future housine
market on the Neighbor Islande. The cale and resale of
land on a speculative basis will cause the price of land
to oneninte rapidly. Thus, when homes or netna11y con-
otrue tod in rooponse to the needs of the local populaco, .

the infleted price of the 3nnd will bnve the effect of
pushing up the total coat of hounin , (from page W)

And, The Stato Tourinm Tmpnot Plan coon that Inrca Inno onlan
nro 1ntando<1 for the Recond home and retirment home marknta,

primarily for people rich enough to build a home (page 31).
Tt neems clear tat the cost of housing will increase on Lnnal
(nn wo11 an the cost of land) and thun Lnnni people will nuffer
from the increnned prican. The proponed rodintricting will ntop
the npeculation-development and would provide the oppurtunity

for hotter planning of Lanni ialand,



' Water has always been a rce on the Island of Lan . In H. T.

Stearn's classic 1940 survey of the island's water resources, the

dryness of the island is stressed throughout. He notes that the

3000 plus natives ,
" prior to 1778 according to Emory , depended

chiefly on dew collected on oiled tapas or whipped from heavy

shrubbery. Water that accumulated in natural depressions was

husbanded carefully."

Rainfall, like on most of the subtropical islands of the

Hawaiian chain, is very uneven and is sparser than on most other

inlands, because Lanai lies on the orographic rain shadow of West

Maut & East Molokai. Annual rainfall ranges from a dry (7 inches)

17 cm on the coast to a moderate (38 inches) 96 cm. at the summit

of Lanaihale. From the standpoint of water management, the

pnucity of water is complicated by the fact that, as Thomas Gray

first put it, it never rains, but it pours. As Stearns points out,

"Honvy downpours during a single kona storm commonly account for a

considerable part of the annual rainfall, and in some of the arid

nections, a single rain may contribute as much as 80 percent of the

annual total." (emphasis mine) Needless to say, this aggravates the

already difficult problem of water supply. In addition, rainfall

exhibits severe seasonal and annual fluctuations. Annual rainfall

at Keomuku varied between (1.7 & 33 . inches) 4.4 * 83 cm over a 17

year period.
Shallow dug wells exist along the coast topping the shallow

brackish basal lens of low level ground water. The geomorphology

of the island requires that they be placed so close to the ocean
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that the chloride content of the water is too high for human

consumption because of tidal mixing effects in the basal lens.

Estimates of the chloride count range from 600 to 2100 ppm.

(The State Health Dept. places an oxygen limit of 250 ppm of

chloride for drinking water, though several local families have

grown up with well water rated above this.)

Basal ground water resources are neither plentiful nor

of particularly good quality on Lanai. The water table is

shallow and according to Stearn's resistivity survey, it only

rises 2.04 meters in 7.2 kilometers (6.7 feet in 4.5 miles.)

High level acquifer ground water accounts for the bast

bulk of Lanai's currently developed potable resources. A series

of collection tunnels, top shafts, and collections at natural

seeps provide Lanai City and Dole Company with an adequate, if

not a plentiful, supply of quality water. Currently developed

water for the entire island was estimated by R. A. Moore

Associates recently to be 850 million gallons/year (3.22 millio

kiloliters.) They also cite a figure of 1324 MG/year (5.02 M.

kiloliters) as the "total potential on a sustained basis." The

51 A of this figure and the ambiguity of the phrase "sustained

annual yield" suggests that Moore & Associates are referring to

the sum total volume of potentially recoverable water on a

sustaining yield basis for the period of one calendar year. By

this accounting, the winter downpours balance the summer droughts

with the net result of a deceptively large figure for available

sustained yield water. For planning purposes a figure of 365 x

the year's minimum daily sustained yield flow should be used.



Towill Corporation, Moore's engineering consultants were con-

tacted in order to clarify this situation. In the twenty-four

hours available they failed to provide such clarification, and

we are forced to assume, in the light of Stearn's data, that the

potential sustained yield water figure of 1324 MG/year is

deceptively large. Furthermore to quote annual figures on a

"sustained basis" is a little absurd, given the extreme sea-

sonal fluctuations of Lanai's rainfall. Gallons per week on a

sustained basis throughout the seasonal cycle should be recorded

and the lowest week's sustained yield (probably in July) should

be the basis for planning.

The Molokai Water Resources Feasibility Study by Parsons

Brinekerhoff estimates water usage for hotel purposes at 600

gallons per room per day. For example, a 1000 unit hotel would

require approximately 220 MG/year. This is nearly 507. of the

undeveloped water on the island.

Attempts to coat this development pill with diversified

agriculture are absurd. Pineapple is one of the few crops that

requires no irrigation in the dry Lanai fields. There simply

isn't the water for both diversified agriculture and development.



EXHIBIT A

Magazine articles in reference to
food shortage and energy problem.



inted by permission from Science energy inputs la U.S. and green revo-

Vol. 182, pp 443-449 (November, 1973) lution style crop production techniques.

CopyrigT(c) 1973 by the American Our approach is to select a single crop.

Association for the Advancement of Science corn (maize), which typsiles the en-

ergy mputs for crops in general, and

to make a detailed analysis of its pro-

Food Production and the duction energy inputs. With the data

on input and output for corn as a

Energy Crisis model, an examination in then made

of energy necda for a world food sup.

ply that depends on modern energy in.

David Pimentel, L. E. Hurd, A. C. Bellotti,
tensive agrieutture Using corn as an

example, we consider alternativos in

M. J. Forster, I. N. Oka, O. D. Sholes, R. J. Whitman crop production technology which might

reduce energy inputs in food produe
tion. Other than recognizing the high

costs of U.S. energy intensive agricul-

ture, we make no effort to examino any

By 1975 the world population is ex- numbers of unemployed, untrained of the projected economie, sociological,

pected to reach 4 billion humans (I). farm laborers migrated to our cities or political "trade-offs" in the United

As it continues to grow, there la in· (7). In addition, the costs to the natural States or other countnes when the co-

creasing concern about ways to prevent environment have been great, as is re- ergy crisis upsets the world comnumity

whoicaale starvation (2). Concurrently, ficcted in depleted soils, pollution, dis- (g)
an energy crisis (due to shortages and ruption of natural plant and animal

high prices) is expected as finite re- populations, and natural resource short-

serves of fossil fuels aro rapidly de- ages. One nonrenewable resource fast Energy Resources

pleted (.f, 4). The energy crisis is ex- being depleted is fossit fuel-the most

preted to have a significant impact on important element in the impressive As fossil fuel resources decline, the

food production technology in the yields and quality of agriculture in costs of obtaining fuets both from

United States and the "green revolu- the United States. Energy is used in domestic and foreign sources will rap-

tion," because both systems of crop mechanized agricultural production for idly increase, If current use patterns

production depend upon large energy machinery, transport, irrigation, ferttiz¯ continue, fuct costs are expected to

inputa. ers, pesticides, and other management double or triple in a decade (4) and to

lioih the U.S. type of agriculture tools. Fossil fuel inputs have, in fact, be- increase nearly fivcfold by the turn

und the "grcen revolution" type of agri- come so integral and indispensable to of the century (9, 10). When energy

culture have been eminently successful modern agriculture that the anticipated resources becomo expensive, significant

in increasing crop yields through im- cnergy crisis will have a significant im- changes in agriculture will take pinco,

proved trchnology. Tho ratio of per- pact upon food production in all parts

zona not un farms to each farm worker of the world which havo adopted or n. rim.nici .no : it us,a ... n..mi.. or

the faculty of the New Yosh %int• 4 eM•œ• ut

m the United States incrensed from 10 are adopting the Western system. Anna.inn. .nd I a. LI.me, and A < u.noon,

in 1930 to 48 persons in 1971 (.1, 6). As agriculturalista, we feel that a M A Furun, 1. N. Oka, U. O Wain, and NT
Whitman are graduate sindents. ( noneti Unive

This has lead to great social change as careful analysis is needed to measurO any, ithaca, New Yoß 0830,

des

a Novausan im



High energy use correlates close! accounts for about 3 percent of present ndent themselves upon the food Proo-

with high gross national product (GN production, and nuclear energy for ing, wholesaling, and retailing & -

(II). In 1970, the United States cor. about 1 percent." Peak petroleum con- stries. They also depend -

sumed a total of 1.6 x 10'' kilocatories, sumption is cxpected to occur by the tude of other industries i pely

or more than one-third of the total end of the century (13). Hammond machinery, fertilizers, resticades, im-

world energy consumption (3) and 35 (3) estimated that, if the United States proved crop varietics, and other sup-

percent of the world's petroleum (12)- were to use petro1cum exclusively to plies. For every f.orm worker, at 19

for only onc-seventeenth of the world provide all of its energy needs at estimated there aro two farm support

par >n. This country's energy use present rates of consumption, the workers (/4). Thus, about 20 pewent

has doubled during the past 20 years. known, recoverable U.S. reserves would of the nation's work force and mdum

in some types of agricultural produc- be depleted in only 5 years. tries are involved in supplying faux!

tion, the rate of energy use has in- As was mentioned, crop production (14). The farm-support and food proc-

creased more than threefold during depends heavily on energy inputs just essing industries may use more energy

the same period, to produce the raw product. In addi- than farming itself, further emphausing

lianimond (3) reported that about tion, large amounts of energy are con. the dependence of our lanxi system

96 percent of the United States' en- sumed as the raw products are trans. upon energy. The oft quoted statistic

ergy "comes from fossil fuels: petro- ported to centers to be processed, that one farm worker feeds 48 person,

Icum, 43 percent, mostly for trans- frozen, canned, dehydrated, ground, (5) is misleading bec.tume the farmer

portation; natural gas, 33 percent; and baked, and so forth. Farmers process depends on a complex of support in-

coal. 20 percent. Hydroelectric energy little of their own food, being de. dustries.

Table 1. Average energy inputa in corn produedon during different years (all asuiwa per acre). Corm Producuos and Energy Impute

inputs 1945 1950 1954 1959 1964 1970 .To investigate the relationship of on-

labor* 23 18 17 14 11 9 crgy inputs to crop production, we

Machinery (kcal X ItP)† 180 250 300 350 420 420 sc1ceted corn for the following reasons.

Casoline (sallons)‡ 15 17 19 20 21 22 (i) Corn generally typifles the energy

Nitroarn (pounds)| 7 15 27 41 58 112 Inputs in U.S. crop production for it

Phosphorus (pounds)$ 7 10 12 16 18 31
is intermediate in energy inputs be-

Potannium (pounds)$ $ 10 18 30 29 60

Nerds for planting (hushels)|| 0.17 0.20 0.25 0.30 0.33 0.33
tween the extremes of high energy-

Inisation thral × 147)1 19 23 27 31 34 34
demand fruit production and low en-

Innerikistea (µouin1s)& O 0.10 0.30 0.70 1.00 1.00 ergy-demand tame hay and amati grain

tirretr iales (pounds)** O 0.05 0.10 0.2.1 0.38 1.00 production. (at) Corn la une of the lead

!),ying (Acal x 10')?† 10 30 60 100 120 120 ing grain crops in the United Ninton

ilettralty (kcal x 10*)‡‡ 32 54 100 140 203 310 and the world. (iii) More data are

1tanyantation (kcal × 10")ii 20 30 45 60 70 10 available on corn than on other cropa.

Corn yielais (bushel) || || 34 38 41 $4 68 81 Concerning corn data, we have had to

• Mean hours of labor per crop acre in United States (6, 13). † An estimate of the energy rely heavily on Department of Agri-

inputs for the construction and repair of tractors, trucks, and other farm machinery was obtained culture surve data and estimates
isom the data ut Berry and Fels (6f), who calculated that about 31,968,000 kcal of energy was

ne•«asasy su remaisual an average automohlie weighing about 3400 pounds. In our calculations w. provided by various other studies. Al-
assumed that 244.45%,iMIO keni (an equivalent of 13 tona of machinery) were used for the production

,,s •II nr...hin..v te..sta... trutas, and mincellaneousi to r.rm 62 acre. ut corn. This machinery though the best available, some of thew

was stanned to funation for 10 years. Reµalin were araumed in be 6 per<ent of total marhin••v data have inherent limitations. Dea¡nto

produstion or about IS.(XIO,000 kcal. ilence, a conservative estimate for the production and repair
..f farm marbinery per turn acre per year for 1970 was 420,000 kcal. A high for the number these shortcomings, this analysis pio-

••f treators and other farm murhinery em farma was reached in 1964 and continues (64, 63). The vides a valuabic pcrapective concerning
nonni e of tenstors and other typen of machinery in 1945 were about half what they are now,

I Iwternit and Washbon (66) reposted that corn production required about 15 gallons of fuel per the large energy inputs in U.S. agit

aare for esorios use intesmrsitate between huit and amnli grain prot1uctlen Herause cuan appeared CUÎluft
in be intermedimie, the estimated mean fuel (gallone) buined in farm machinery per harvested acre

was heard on US Depailment of Auskulture (12, 64) and U.S. Bureau of the Ocnnus (63) dat.. Corn, the most important grain esop

i testilisees (N. P. K) opplied to cuen are based on UNDA (23. Jð, 61, 62) estimates. || During 197o' rown in the United States ranks third
seiallarly denne emn planting required about one-thard of a bushel of corn (25,000 kernels or 34,000 Ë •

kaali per asie, the less denne plantings in 1945 were estimated to une about one-sixth of a bushel of ist world production of food crops

••••1 iterouse hybild need has in he produred with BPeelal care, the input for 19TO was estianated to

he setnut haal 189nly shout 38 µestent of the turn gisin acrch in the United States wesw traigatet; (Î . ÎO ICin13 Of WOfÎÔ Cetgal gtnina,

in ime («T), and this is not entwated in thange muria la the near futuie (od). Although a small per· it ranks second to wheat. During 1971.

senismo, asetassion la anasty in teams of oneisy demand. On the beste of the data of I pp (69) and

1hoittunaan et af. (10), an estimated 905.600 krat la required to irrigate art sere of corn with am world corn production on 279 nullion

serefoot of water for one season. Higher energy costs for irrigation water are given by The Repare SCTCB WBS 3Û$ million metric 1005 (ÊA).

oss the Wurid Food ProMem (1). Since only 3.8 percent of the corn acres are irrigsted (l¾f970).
It was estimated that only 34.tM)0 kcal were uard per acte for cutn irrigation. The µercentage of COftl yiCÎÔ PCf RCid ( Î itCf6 - ÜAÜ¾

eassa irrigsted in 1945 wee bibed on trende in irrigated screa in agriculture (55, 67), g Matimates of hectare) in the Uníted States has in-

intoalleides applied per acte of corn are based on the fact that Hitle or no insecticide was used ,

on renn in 1949, and ihle renhed a high in 1964 (Ja, 31). ••Estimates of herbkidos applied per creased sigstificantly from 1909 to 1971

male of reun are based on the fact that littis or no herbWides were used oit corn in 1945 and that

thia une sentinues to intresse (28, 31). it When it is dried for storage to redure the nudsture

from about ja 9 postent to il persent, shout 4011.204 kcal me needed to dry bushede (71). About averaged 26 bushels per acre, and dm

30 pienent of the cutn was estimated to have been dated in 1970 as compared to an estimated 10

guessent in 1941 $$ Agikuhure runaumed shout 2 3 percent of ad elecirkity produced in 197o ing 19 i t averinger! 87 bustacle pes

(14) and an enthunted 4241 tutillon British theemal units of fossil fuel were used to produce this acro. A sharp rise in production per

genwet (11), on rinplands this divides to 3IO,tMIO kaal per acre for 1970 (6, 31). The fuel used to

µeodume the eiertekel energy for easiler periosts was estimaled from data reported in Statistical Ag acto StartCA 86001 Î9 - a tinto WIwit

eerders (71L §§ Ustimates of the number of calories busned tu transport machinery and suppues many changes, including the planting

to anon mies and to tiensport corn to the site ut une is based on data from U.S. Department of

Comnwne (14). U 5 Buseau of the Census (as, 67, 72), interstate Commerce Commission (75), and of hybrid corn, were taking pinto in

US •µastment of 1ssnagnostation (16), For 1964 and 1970 this was estimated to be about To.ooo corra culture (17-19). The plantang

h«at per acre, it was about 20,000 kcal per acte in 1943. || || Corn yield is expressed as a mean

of ) yems, I year previous and i year past (33, 39, 60). Of hybrid corn probably accounts for
SCIENCE, VOL 183
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m 2.4 million in 1945 to 4.5 million
1972 (d. 22). Concurrently, the

rated horsepower of theno tractors in-
ise creased 2.6-fold from 18.0 to 46.6
j a horsepower (6, 22). The mean num- 1

' A a ber of acres farmed per tractor was

62 in 1963 (22). In our estimates we

assumed that tractors and other ma- Ë
m me arm ino-Ira me swoo tyro chinery were used to farm 62 acres

and assumed to function for 10 years
Vig. 1. Corn production (bushels per acre) Table 1) we isso me me
in the United States from 1909 to 1971 V•••

( 13, 39, 60) Fuel consumption for all farm ma- Fig. 2. Fertilizer (nitrogen, phosphorus,
chinery rose from slightly more than und potassium) applied per acry in corn
3.3 billion gallons (1 gallon = 3.8 liters) production (25, 26, ol, 62).

20 to 40 percent of the increased corn in 1940 to about 7.6 billion gallons in

yicIris minee the 1940's with energy re. 1969 (22, 65), For total U.S. corn
source inputs accounting for 60 to 80 prodriction, fuel consumption for all About 41 percent of all herbicides and
percent ( I7, 20, 21). Hybrid corn and machinery rose from an estimated 15 17 percent of all insceticides ureti in

energy inputs toward increased yields gallons per acre in 1945 to about 22 agriculture are applied to corn (28).
overlap because corn plants are often gallons per acre in 1970 (Table 1). Hybrid corn that is currently har-

aciceteri for characteristics that make Indeed, farming uses more petroleum vested has a higher moisture content
the plant perform well under specille than any other single industry (24). because the newer varietics have grow-
environmenial conditions as, for exani. The use of fertilizer iri corn produc- ing seasons which calend furtlier mio
ple, with high fertilizer inputs. Without tion has been rising steadily since 1945 the fall when drying condilions are
the appropriate genetic background, the (Fig. 2). An estimated 7 pounds (1 poor (IV). Moisture content above 1.1

corn plant will not respond to the pound 0.4 kilogram) of nitrogen, percent (the maximum muitable for
fertiliter inputs and, of course, the 7 pounds of phosphorus, und 5 pounds long term storage) causes apoihtge, and

corn plant cannot respond if fertilizer of potassium were applied per acre to a drying process is used to reduce

is absent. the acres fertilized in 1945 (25). By moisture (Table 1).

While corn yicide increased about 1970 the application of fertilizers had Agriculture consumed about 2.5 per-

240 percent from 1945 to 1970, the risen to 112 pounds of nitrogen, 31 cent of all cIcciricity produced (Table
Inhor input per acre decreased more pounds of phosphorus, and f>0 pounds 1). The energy input for transportalion
than t»G percent (Table 1). Intense of potassium per acre (26). The in. is an imporinnt feature of mostern in-

mechanisation reduced the labor input crease in nitrogen alone has been about tensive agriculture (Table 1) Machin-
anat, in part, made possible the in- 16-fold. cry, pesticides. sceds, gasoline. anti

etenmed corn ylcid. Other inputs in corn pro¢uetion in- other supplies must be transporteal to

Machinery in agriculture has in- clude seeds, irrigation, and pesticides the farm. Then the corn harvest must

creasert significantly during the past (Table 1). The use of pesticides in be transported to the place of use for
20 yenia; the mean rate of horsepower corn has been increasing rapidly dur- animal feed or processing.
¡wr farm worker han increased from 10 ing the past 20 years and this parulicts To gain an iden of the ch.ingen oc-

in 1990 to 47 In 1971 (3). The num- the general increano in penliciric use in curring over a period of timo in corn
her of Irnetors increased (88 percent) the United States (27) (Table 1). production energy inputs, the years

Table 2. Energy inputs (kilocatories) in corn producdon.

Input 1945 1950 1954 1959 1964 1970

Labor* 12,500 9,800 9,300 7,600 6,000 4,900

Machineryt 180,000 250,000 300,000 350,000 420,000 420,000

(innolinet 543.400 615,800 688,300 724.500 160,700 797.000

Nuingent SW,NGO 126,000 226,800 344,400 487,200 940,800

rhamphotuel 10,600 15,200 18,200 24,300 27,400 47,100

relaanlumi 5,200 10,500 50,400 60,400 68,000 68.000

%eesta for planting# 34,000 40,400 18,900 36,500 30,400
Irrisatiant 19.000 23,000 27,000 31,000 34,000 34,000

Insectis idos** '
O 1,100 3,300 7,700 11,000 11.000

ilethk idest t 0 600 1,100 2,800 4,200 11.000

t>r
y i nst 10,000 30,000 60,000 100,000 120,000 120.000

I letIikily† 32,000 $4,000 100.000 140,000 203,000 310,000

tr anararlationt 20,000 30,000 45,000 60,000 70,000 70,000

lotal 923,500 1,206,400 1,548,300 1,889,200 2,241.000 2,894500

forn yield (output)‡‡ 3,427,200 3,830,400 4,132,800 3,443,200 6,854,400 8,164,500

Kaal return/inpui kcal 3.70 3.18 2.67 2.88 3.06 252

• it is annumed that a farm laborer consumma 21,770 kcal per week and works a 40-hour week. For 1970: (9 hours/40 hours) x 21,770 kcal se 4.900 ki
† lies l able 1. ‡ Geerdine, I gallon = 36.225 kcal (77). § Nitrogen, I pound = 8,400 kcal, including production and proceantna (10). I Phosphorus,
i µ.mnd - 1.420 kval, including mining and processing (19), 1Potassium, I pound = 1,050 kcal, including mining and processing (19). & Coen used,
i µound - I,stui hani (U). 'Hals energy input was doubled because of the effort employed in producing hybrid ared corn. •• Inneam i round ..
tiniMI h.al including penduction and punteaming (nimilar in herbicide; see ††). tt IIerbicides, I pound -11,000 kval inaluding production and pooremming
1951 li Wash pound of corn was naaumed in contain 1.800 kemi (.95) and a huuhel of corn was conaldered to be % nounda
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, 1954, 1959, 1964, and i f i in the soll, makes plowing easier,
10 were selected for a detailed anal• i ves the waterholding and percola-

pia (Tables 1 and 2). Exact 5-year in- tidif capacity of soil, reduces soil ero-
tervata were not selected because more ' sion, and improves the ratio of carbon
completo data were available on these to nitrogen in the soil (33).
specific years than on others- The major costs of using manure for

in 1970 about 2.9 million kcal was ' crop production are hauling and spread-
used by farmers to raise an acre of ing. Hauling and sprcading manuro
corn (rquivalent to 80 gallons of gaso- within a radius of ½ to I mile (i
line) (Table 2). Prom 1945 to 1970. r o mile 1.6 kilometers) is estimated to
mean corn yleids increased from about '" "" "' requiro 1.1 gallona of gasoline per ton
34 bushris per acre to 81 bushels per Fig. 3. Corn yields (bushels per acic. [calculated from data of I inton ( fo))
acte (2.4 fobi); however, mean energy dumhed Ilne) with varying amounts of nl. If the average manuro appisention in 10
lupute increased from 0.9 million kcal Irogen (phosphorun = 34 pounds per acre)

tons ( roduction by I cow for i year)applied per acre (43). 'lhe kilocalorie re.to 2.9 million kcal (3.1-fold) (Tuble turn per kiloculorie of input (solid line) per acre, an estimated 398,475 kcal
2). lience, the yield in corn calories was calculated from the data of Munson (11 gallons of gasoline) per acro is

decreased from 3.7 kcal per one fuel and Doll (45) and from the 1970 input necessary to apply the manure and
kitocatorie input in 1945 to a yield of data in Tables 1 and 2 hence to fertilize corn with manure.
about 2.8 kcal from the period of 1954 Producing chemical fertiliter (112
to 1970, a 24 percent decrease. pounds of nitrogen, 31 pounds of phos-

The 2.9 million kcal input of foss¡¡ by hand sprayer. Although 1/60 as phorus, 60 pounds of potassium) for
fuel represents a small portion of the much energy is used, the labor cost of I acre requires a total of 1,415.200
energy input when compared with the hand application today is about four kcal (Table 2). One gallon of gasoline
solar energy input. During the growing times that of the tractor application• is used for tractor application, there-
menson, about 2043 million kcal reaches Hand application might becomo ec> fore a total of 1,431.425 kval for
a 1 nere cornfield; about 1.26 percent nomically profitable when fuel costs chemical fertilitcr application in used.
of this is converted into corn and about increase and if herbicides are used in Hence, if manure were substituted for
0.4 percent in corn grain (at 100 spot treatment only- chemical fertilizer, the savings in en-
bushela per acre) itself (29). The 1.26 Machinery and gasolino comprise a ergy would be a substantial 1.1 million
perecnt represents about 26.6 million large energy input in corn production kcal per acre.
kcal. IIcnce, when solar energy input (Table 2). A viable alternative for re- Current U.S. livestock manure pro-
in included, man's 2.9-million-keal ducing this fuel use would be to uso duction is estimated to be 1.7 bilhon
fonil fuel input represents about 11 machinery precisely scaled for ita job tons per year. over 50 percent of which
percent of the total energy input in and operato it at cmcient speeds (32)· is produced in feedlots and confine-
corn production. The important point Some of the extremely large tractors ment rearing situations (37). If 20
la that the supply of solar energy is and other machinery will do more work percent of the manure produced in
unhmated in time, whereas fossil fuel per unit time, but this emciency is off- feedlots and connnement rearing situa-
supply is finite. set by greater fuel requirements during tions (0.17 billion tons) were avadable ,

The trends in energy inputs and corn operation. In addition, increasing the for use in corn production, 17.0 milhon
yicida confirm several agricultural eval- number of acres tended by a tractor or acres of corn could be fertahred at an
untions which conclude that the im- other machinery (currently about 62 average manure application rate of 10
pressive agricultural production in the acres per tractor) would help reduce tons per acre. The above acreage would
Unded States has been gaincd through thia input. Horses and mules are not be 30 percent of the 1970 harvested
large inputa of fossil energy (8, 30), satisfactory substitutes for machinery grain corn acreage (38). In addition to

because of the large quantity of energy saving valuable fuel energy, applying
they consume in feed (33). this manure to crop land would effee-

Alternadves The single largest input in corn pro- tively recycle these animal wastes (.fv),
duction is fertilizer; nitrogen requires if some of the livestock manure from

Some alternatives may be necdod to the largest quantity of energy to pro. fecolots and confluoment resting suus-
tyshtee energy inputs in agricultural duce (Tabica I and 2). A potential tions is to ho used, then these livratock
food piochtetion when conventional en. fertiliter sourco is the small percentage production facilities would have to be
orgy resources become in short supply of livestock manure that is not now movxt chmer lo cropland where the
and costa soar. Some of the practical being used in crop production. manure is to be used. Redistributing
alternatives which might be employed We mentioned that chemical fertilizer livestock facilities would itself require
in corn and other crop production are is applied to corn at a rate of I12 a careful analysis of associated costs.
reviewed below. pounds of nitrogen, 31 pounds of Nitrogen fertilizer inputs can also be

The energy input from farm labor in phosphorus, and 60 pounds of potas. reduced by planting legumes or othcr
corn production is the smalicat of all slum (Table 1). A like amount of nitro. alternate crops in rotation with corn.
Inpula, only 4.900 kcal (Table 2). In- gen is available from manure produced Por example, planting sweet clover in
crenning home labor inputs can signifi- during one year by either 1 dairy cow, the fall and plowing it under 1 year
cantly reduce some energy inputs. Por 2 young fattening beef cattle, 9 hogs, later will add about 150 pounds of
example, one application of herbicide or 84 chickens (34). In addition to the nitrogen per acre to the soil (40).
to corn requires about 18,000 kcal/ nutrients manure adds to the soil, it Rotating corn with a Icgume would
acre if applied by tractor and sprayer adds organic matter which increases also effectively control the corn root-
(.fi) but Icas than 300 kcal if applied the number of beneficial bacteria and worm (41), would reduco corn disease
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,ems (47), and would reduce weed pou of herbicide plus i gation gaso- of equ ent and suppnes to and from

,Mems (41). line for two applications) (3/). The the farm is considerable. A real op-

When rotations are not feasible, it is use of three cultivations (rotary hoc portunity to reduce this input would

pomble to plant icgumcs betwcen corn twice) would require un estimated 2 be to move more of the materiuts and

town m late August and to plow this guttons of gasoline or 72,450 kcal/ goods by train than by truck, because

green manure under in carly spring. acre. Although the saving is not as large trains are signißcantly more ethoent

in tbc notihensi, Sprague (44) reports as sonic, alternatives do exist for re- for transport (8).

that occahng corn acreage to winter ducing energy inputs for weed control. Most of the ulternatives mentioned

setch m late August and plowing the With postemergence herbicides un- would probably not fit casily mto tur-

vetch under in late April yielded about der certain conditions, it might be possi- rent corn management programs, how-

t 3 i pormda of nitrogen per acre. A ble to spot-treat and therefore reduce ever, when energy becomes costly, some

cover trop u1so protects the soil from the total quantity of herbicide used. To or all of the alternatives may become

wind und water crosion during the be done effectively, more labor would practieul and necessary. I urtheiniote,

winter und hur the same advantages us be necessary. In general, today's high it should be emphasized that m some

manure in adding organic matter to the labor und low energy costs would pro- cases the partial use of one or more

anil. I hibil this, but with high energy costs, alternatives may prove to be the mesi

l he eneigy cost of seeding n Icgume, spot treatments could become economi- cconomical procedure. Ily employing

we vallmate, wonid require about 90.- cally fensible. combinations of several of these alterna

1900 kval/ncre (fuct and aceda). For the Rotatmg corn with other crops such tives, we estimate that it would be

sommeidal production of 133 pounda as legumes and small grains may sig- possible to reduce energy inputs by

di nitingen. 1.53 million kcal arc nificantly reduce weed problems (47) about a half and still mamt.un present

needed, thus the cncrgy saved by plant- and, therefore, reduce energy inputs yields. The economic feassbality of this

ing a legume for grecn manure would for weed control. depends of course upon many factors-

he sobriantial or 1.5 million kcal/nere. Minimum tillage may also offer home including future energy costs.

IIence, green manure offers a greater opportunity to reduce energy inputs in

naving than livertock manure. plowing und disking, but this must be

Wah fertiliter and other alternative balanced against increased pcát prob- World Food Supply

inpula, a measure should be made lo Icms. A more complete analysis would

stelet mine the mamímum benctit per in- be necewary to determine the precise The shorlages of food supphen in

put in combinnlion with uti other in- costs und henctits of this alternative, some nations (2) have prompted the

put, in un inverligation of fcitthscr The protein content of corn he United States to develop various mier-

Inputa in lowu, Munson und Doll (43) chunged little since 1910, overaging national ugricultural programs to aid m

repotted that with 34 pounds of phos- about 9 percent (48, 49). However, the "green revolution." Green revolu-

pholar per acrc and 2(M) pounds of the protein content of corn could be tion agrieuttural technology requires

nittepen per acte. they c.deulated mean increased by actection to 12 to 15 per- high energy input, especially in terti-

rain picIda of about 101 bushela per cent (50). 'Ihe value of increasing the liters, pesticides, and hybrid seeds. Oh-

is wah all other inputs held constant quantity of protein in corn by even viously, as cncrgy shortages occur and ,

I
l ig. .U. Combining most of th: 1970 I percent is clear when it is calculated costs increase, the success of the gicen

cuelyy input data from Tables I and 2 thut this would reduce the need for 2 revolution will be affected. I or ihn rea-

with the nitrogen, phosphorus, und million tons of soybean meal in U.S. son, the problems of food plodutuoi

totn pield data of Munson and Doll, mixed feeds (48). Some inercased cn- and energy demund on a worldwide

we sukulated the kilocaloric return per ergy inputs, such as nitrogen, would basis are briefly crumined.

Atlatularica input (Fig. 3). M.arimum be necessary for cultivars of high pro- In estimating the fucI energy need,

return w.a 3.0 kcal for i kcal input at tein corn, but the benefits would more to feed 4 billion humans, moderi

120 pounds of nitrogen per ucre. A re- than offset the costs. production technology similar to U. .

Imn of 2.8 for I was estimated for Breeding corn for insect, disease, and and green revolution agriculture is as-

1970 wah the use of 112 pounds of bird resistance would in itself reduce aumed, linergy data on U.S. corn will

nitrogen and 31 pounds of phosphorus the energy inputs of pesticides. At the be used since it upproximates .nelag•>

per nere JLahle 2). On the basis of same time this would reduce problems inputs and outputs in modern crop pro-

only nGy mputa combined with the from pesticide pollution. Also, less en- duction. Our analysis indicated that

other input, hated for 1970, it would ergy would be needed for corn produc- about 2.9 million kiloculories of energy

appear that 112 pounds of nitrogen tion if new corn varieties could be de- was used to raise an acre of corn in

per nere provide nearly a munimum veloped for faster maturity, reduced 197(>-the equivalent of 80 gultons (2.3

kiloenlaric return per input kilocatoric. moisture content, greater water eill- barrels) of gasoline per acre (Table

Wreda can be controlled cifcetively ciency, and improved fertilizer response. 2).

and reonomically by either mechanical While only a small perecntago (3.8 An estimated 330 million acrca were

ruimaison, heibiciden, or a combina- perecnt) of corn acres is irrigated, planted in crops in 1970 (excludmg

tion (46). On the basis of the energy transporting water is an operation that cotton and tobacco) (o, 31). Wah

expenditure, herbicidal wecd controt re- demands lots of energy. The only al- about 200 million people in the Unaud

quires more •energy than mechanical ternative to reduce irrigation costs is to States, this averages about 1.7 acres per

cultivation. For example, using 2 raise corn in regions where irrigation is capita; but since about 20 percent of

pounds of prcemergence and 2 pounds scidom necessary. In the future, high our crops is exported, the estimated

of pontemergence herbicides per acro energy costa may automatically reduce acreage is about 1.4 acres per capita,

requires a total energy input of about the percentage of corn acres irrigated. In terms of fuel per person for food,

50,225 kent/ncre (11,000 kcal per The energy input for transportation employing modern intensive agricul·
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this is the equivalent of 112 gal. a animal fata assumed to be 2 g the
'

ct on agriculture as an industry

a of gamofine per person (80 gallons (2). This is the equivalent of 2280 and my of isto will be manutkant.

pr acre × 1.4 acres per perstm = 112 plant kcal per person per day per year. This analysis is but a preliminary in-

µ\Inna). Using U..N. agricultural tech- Thus the cost for 1000 plant kcul is vestigation of a significant agricultural

nology to feed a world popu1alion of uhout $10, llence, the cost of produc- problem that deserves careful anennon

4 bilhon on un average U.S. diet for i ing 1000 plant kcal per day per year and greater study before the energy

year would require the energy equiva- in India is significantly less than the situation becomes more criticaL

lent or 488 ballion gultons of fuel. $38 costs in the United States, This is

To gain some Iden about what the in part due to the dilference between
a.r....... ..a Nee..

energy necda would be for different nations in the plant crops used for L Nauunal As.demy or sa.m... nas.ea reem
fordon Crowsh, I ti Quhun Hopkme Ptese,

dicts if U.S. agricultural technology food. sanimo... w7n.

were employed, an estimate is made of
2. Presidence Science Advisory Committes,

kepart n/ the funel on the World f.n».t

how long it would take to deplete thC
Supgy, 1-lH ffhe Whne liouse, Washmg-

known and potentinI world reserves of Conclusions ,
' "'

, gy, ,,

petroleum. The known reserves have
« P. It Abrison. u.sa tys, m 097a

hecn cslimated to bc 546 billion barrels The principal raw material of mod- "g"
or Anasulun.. ma rum.

(52). If we assunie that 76 percent of ern U.S. agriculture is fossil fuel, where. 6. -, star. nun. No. 2n 0972)
7. T. L. Smith, international I shour R«vdew

raw pelrolcom can be converted into as the tabor input is relatively small sea, av avio

fact (52), this would equal a usable (about 9 hours per crop acro). As *- ' ""''' """ " P ""'"" T** *""**
Cruds (Crown, New York, 1972), pp. Il and

rcrerve of 415 billion barrels. Il petro- agriculture is dependent upon fossil en- m.

Irum were the only source of cncrgy crgy, crop production costs will also
na , navn 4 M aen

ami if we used all petroleum reserves sour when fuel costs inercase two- to lor surn.« and re.Anology J. t>, eropen,

solely to feed the world population, fivefold. A return of 2.8 kcal of corn
ons (univ. or saathaw., oi..sow,

the 415-hillion-bartt1 reserve would per 1 kcal of fuel input may then be 11. E. Cook, Sct. Amer. 315. In (1911)

12 i Dar mstadter, P, D Teltribaum. L (so

Inst a mere 29 years ((415 billion uncconomical. Palach, Energy in the WurM Era.money

barreb/44t! hilhon Hallons)/(31.5 gal- Green revolution agriculture also Gohne ilopkisi, Press, altimore, 1911)

11 P. P (Haner, Surnre 168. 11%F (199.5)

lons per barret 29 yeata)). The enti- unen high energy crop production tech- 14. K. L kohinson, petoonal remniunnarson

mato would ho 107 years if all potentini nology, especially with respect to ferti- " L'",',"
"" ",'h,44LOG 01440 0

reserves (2(XX) billion barrels) (53) of lizers and pesticides. While one may as ovv2v

petroleum were used for food produc- not doubt the sincerity of the U.S. cf- 26 og';i

tion. Ilowever, if the world population fort to share its agricultural technology 17, C. V. Gritiches, Econometrice IS, 301 (1931)

, 18, R. W. Allard. Prindpf¢• of Phant BrerAuse

were willing to eat nothing but corn so that the rest of the world can 11VO (Wiley, New York, 19MI), p. 265.

grain, n c• d petroleum reserves could and eat as it does, one must be realistiC 39, 5, R. Aldrich and E. R. lans, "Modera
turn production Faren Quarterly 41966),

feed a tili led 10 billion humans for about the resources available to accom- p. 2 and nuore no.

448 years. plish this mission. In the United States "'g",.g' '"*' """'"'

('ontrary to popular belief, U.S. food we are currently using an equivulent of 22 us nernamrna or A... uita... se.. a.at

prorhalion costa are high (54). Al- 80 Ballons of gasoline to produce an 2, t¾ ', ,,'t c'nt of comm..... s...., .;

though only 16.6 percent of a person's acre of corn. With fuel shortages and curreur suun,,, sa. tabl. to oein
. 24. Committee un Agriswifewe, Utteuse e¢ Repro-

total disponnble menn income of $3595 high prices to come, we wonder if many sentenves (92nd Constema, 1971), p. 30.

In the United States was spent for food developing nations will be able to af- E If,""j"","" " ^';"""•·gg"**,'

in 1970 ( 5, 23), the percentage ís smati ford the technology of U.S. agriculture. Reacarch Nervice. Wautington, 0 0 , 1954)

onty becaure U.S. per capita carnings Problems have already occurred with " L'("g" '""'g, """"'""'" **

are high. The 16.6 percent of U.S. per green revolution crops, particularly 27. ---.
n· P•uunf• R-rew 19'a IAsa-

cupiin income of $3595 for food is problems related to pests (57). More Q'"$,$,g,""Ac :97 )

$597. Nince a third of food retail prices critical problems are expected when 28, --.
Arrassatural Economars Repen No.

179 (Heunomas Researth Seevise, 1970).

la prostuetion costs (55), it costs about thcre is a world energy crisis. A carc' 29. E. N. Tennacau. (IAto A 5.4 86, I tiv:o)

$199 to produce $597 worth of food ful assessment should be made of the so. P. Manaler, moton 4.4 «A. ».aw. ..; u..
(Oxford Univ. Press. New York, 1970), p.

or 3110 kcal per person per day per benefits, costs, and risks of high energy- 462, H. T. odum. Knaron....s. Power. ..a

yent Itncluding 66 g of animal pro- demand grcen revolution agriculture in ,I
' " ",,','gg

tein and 111 g of animal fut (2, order to be certain that this program an,s.nam. nunary riesner (Marmman. New

36)). This is the equivalent of $2tl0 will not aggruvate the already serious fj" ;j,'i,",;,,,'t a

si's..s

plant keni per person per day per year world food situation (38). York, 1973), P 216-

31. D. Pimentel, H. Muoney. L. Silekel, Panel

(anuming that 7 kcal of plant product To reduce energy inputs, green revo• n,porr is, tu.tronmensat Protersion Amen-

le needed to produce 1 kcal bf animal lution and U.S. agriculture might om. n. in prer.ration.
32. W. IL Johnum and 5. J. Lamp. 19enedples,

protein and fat with i g of animal pro- ploy such alternatives as rotations and route...r. and sva.., t., c... nar...>

tein 4 kcal and I g of fat = 9 kcal). green manures to reduce the high en- ("
' ' ",",.ultina Assoa..... in...

Thus, the cost for 1000 kcal of plant ergy demand of chemical fertiHzers 33. F. B. Morrison. F··ds and Feestine (Morri-

product is about $38. and pesticides. U.S. agriculture might 24,

2"'ykhaca. N ., i , pp SO and 4

ny

in India about 77 percent of a per- also reduce energy expenditures by sub. necker, a. L. cook, utra. a,«. r., s..
, Cir. Bull. No. 231 (196th R. A Oyal,

son's income is apcnt for food with stituting some manpower currently dis- Nastonal symp.aium o Palatry ind-ner

expenditurca per capita averaging about placed by mechanization. (*'
$23 (includen marketing costs) per While no one knows for certain what Locht and M Ance, I saa tua naiseen

year (2). The calorie intake per person changes will have to be made, we can 'r. Èz ermin, i D Ke f. R e

per day averages 2000 kcal, with ani- be sure that when conventional energy srav•, ant...I wau, u...,«... « tes

mal protein being about 7 g per day resources becomo scarce and expensive• I aca, N

tu « , u n
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encrgy flows even with primitive socie-

Energy Use in the U.S. Food System ,1,"",",
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oped" countries, cannot shift freely

John S. Steinhart and Carol E. Steinhart among their energy crpendanter, we

can measure them and they constitute
a different and potentially useful com-

parison with the now traditional eco-

nomic measurcs.

In a modern industrial society, only pose in this article to do so. But there What we would like to know is: How

a tiny fraction of the population is in are larger matters at stake. Georgescu- does our present food supply system

frequent contact with the soil, and an Roegen notes that "the evidence now compare, in energy measures, wah those

even smaller fruction of the population before us-of a world which can pro- of other societics and with our own

ruiner food on the soil. The proportion duce automobiles, television sets, etc.. past? Perhaps then we can estimule

of the population engaged in farming at a greater speed than the inercase in the value of energy flow me.mtres ne

halved between 1920 and 1950 and population, but is simultaneously men- an adjunct to, but different f rom, eco-

' ihcn halved again by 1962. Now it has aced by mass starvation-is disturbing" nomic measures.

almost halved again, and more than (5). In the search for a solution to the

half of these remaining farmera hold world's food problems, the common at-

other John off the farm (I). At the same tempt to transplant a small piece of a Energy in the U.S. Food System

time the number of work animals has highly industrialized food system to the

dechned from a peuk of more than hungry nations of the world is plausible A typical breakfast includes orange

22 × 10* in 1920 to a very small num. enough, but so far the outcome is un. Juice from Florida by way of the

her at present (2). Ily comparíson with cleur. Perhaps an examination of the Minute Maid factory, bacon from a

carlicr times, fewer farmers are produc- energy flow in the U.S. food system as midwestern mcat packer, cercal from

ing more agricultural products and the it has developed can provide some in- Nebruska and General Mills, cgga und

value of food in terms of the total goods síghts that are not available from the milk from not too far away, and cotico

und servicca of society now amounts to usual cconomic measures, from Colombus All of these things are

a smullcr fraction of the economy than
availabic at the local anpermutkel

(several miles cach way in n ¾Ni horse.

4 once did.
I nergy inputs to farming have in. Measures of Food Systems power untomobile), stoicd m a refugee

creased enormously during the past 50 ,

utor-frecter, and cooked on an matant-

years (.f). and the apparent decrease in Agricultural systems yre most often on stove.

farm labor is offset in part by the described in economic terms. A wealth The present food system in the United

growth of support industrics for the of statistics is collected in the United States is complex, and the attempt to

farmer. With these changes on the farm States and in most other technically analyte it in terms of energy use win

have come a variety of other changes advanced countries indicating produc. introduce compicaitics und questions

in the U.S. food system, many of tion amounts, shipments, income, habor, fur more perplering than the name

which nre now deeply embedded in the expenses, und dollar flow in the ugricul- unalysis carried out on aampler ancietter.

fabric of daily life. In the past 50 lurn1 sector of the economy. But, when Such an analysis is worthwhale, how.

years, ennned, froten, and other pro. we wish to know something about the ever, if only to find out where we

cessed foods have become the principal food we actually cat, the statistics of stund. We have a food system, und

items of our diet. At present, the food farms are only a tiny fraction of the most people get enough to eat f rom it,

processing industry is the fourth largest story. If, in addition, one considers the food

enesgy consumer of the Standard In. Energy flow is another measure avail- supply problems present and future in

dusirialflussificationgroupings(4).The able to gauge societies and nations. It societieswhereasmallerfracliotgjhe

extent of Iransportation engaged in the would have made no sense to measure people get enough to eat. then ogex-

femt system has grown apace, and the societies in terms of energy flow in the perience with an industrialited food

proliferation of appliances in both num. 18th century when economics began. system is even more important There

hers and complexity still continues in As recently as 1940, four-Afths of the is simply no guinsaying th -

homes, institolians, and stores. Hardly world's population were still on farms tions of the world are
¡

wo
y

at.

any food is calen as it comes from the and in small villages, most of them tempting to acquire industnahted food

fleton. I ven farmera purchase most of engaged in subsistence farming. systema of their own.

their food from markets in town, Only after some nations shifted large 1 nod in the Unded Ntato is expen-

Present energy supply problems make portions of the population to manufac- sive by world standards, in 1970 the

&_ wth of cncrgy use in the food turing, specialized tasks, and mech- average annual per capita expcodituro

system worth investigating. It is our pur. anized food production, and shifted the for food was ubout $600 (A This

- ---
prime sourecs of cnergy to move society amouni is larger Ihan the per capita

r. TV Nieinhalt la profernor of geningy and to fuels that were transportuhle and gross domestic product of more than 10

peophyaka, and profemaur in the inautute for
unwironmental stualen, Univerany of wisconsin- usable for a wide variety of alternative nations of the world which contain the

¡Îh M na 1 ti e o e th,
biolog activities, could energy flow be used as majority of the world's people and a

a adence wther and eduur. a mcasure of societies' activitics. Today vast majority of those who are under-

• Courfrsy U.S. Orpartment of Agriculture, Wa.shington, D.C
in?



O g
led. I.ven if we consider the diet of a reoo - of continuing increase. The totals are

poor rchident of India, the annual cost
displayed in I ig, I niong with the en-

of han food at U.S. prices would be
crgy value of the food consumed by

about 1.200--more than twice his an. goog
,

the publip. The food values were ob-

nunt income (J). It is crucial to know
tained by muhiplying the daily caloric

whether n picco of our industriulized
intake by the population. T he differ·

lood system enn be caported to help p ,, ences in calone intake per caplin over

poor nations, or whether Ibey must be- 2
¢* this 3tbyeur period ute smati (I), and

some na imbswinulired us the United ' e" the curve is priin.uity an mdicanon of

\lawa in oprinte an industrinhted food
the increase in popol.stion m this pc-

syricin.
10 0 · riod,

t hir unnlysis of energy use in the
'

food system begins with an omission.

We wilt negteet that crucial input of a o .

Ominions and Dup11catlans for

energy provided by the sun to the
Food System Energy Values

plants upon which the entire food ,,44 enersy a

supply depends. Photosynthesis has an
Several omissions, duplications, and

c)httency of hbout i percent; thus the : , overlaps have been mentioned. We will

nutrimum aclar radiation captured by
* * "' now examine the vulues in Table l for

plants is about 5 × It? kilocalories per Fig. 1. Energy use in the food system, completeness und try to obt.un a crude

squale meter per ycar (.f). 1940 through 1970, compared to the estimate of their numerical acemacy.

kven categories of encrgy use on caloric content of food consumed. t he darcet fuel and clectricity mago

the Intm nre considered here. The ,
on the farm may be overstated by some

amounta of energy used are shown in
umotmts used in the farmer', houschuld,

I abic 1. I be values given for farm further energy cxpenditure. Transporta- which, by our approach, would not all

machinery and tractors are for the lion enters the picture again, and some be chargeable to the food watem. 11nt

m.amilacture of new units only and do fraction of the energy used for trans- about 10 percent of the total acteage

not nu hule parts and maintenance for portation should be assigned here. But farmed is held by corpor.ale farms for

unit, Ibat uheady crist, The amounts there are also the distributors, whole- which the electrical und direct tucipt

shown for direct fuel use and electricity salers, and retailers, whose freeters, re- is not included in our data, Other en-

o•nsumption are a bit too high because frigerators, and very establishments are males of these two categones are ninch

they inchide some residential uses of an integral part of the food system, higher [sce Table I (IS, IMt.

the farmer und his famity. On the There are also the restaurants, schools, No allowance has been

other hand, some uses in these cate- universities, prisons, und '
a host of food caported, which har the BÏV>ot

golics are not reported in the summaries other institutions engaged in the overstating the energy used in our own

med to obtain the vahics for direct fuel procurement, preparation, storage, and food system. For the years prior to

and cicetricity usage. These and similar supply of food. We have chosen to 196() the United States was at times a

problen tre discuwed m the references. examine only three categories: the net importer of food, at times an ex-

NG, elatively high energy cost as- energy required for refrigeration and porter, and at time, there was a near

reaaled with irrigation. In the United cooking, and for the manufacture of balance in this activily. But thning this

St.ates les, than 5 percent of the crop- the heating and refrigeradon equip- period the net flow of trade was never

hand is irrigated (I). In some countries ment (Table 1). We have made no at- more than a few percent of the total

where the "green revolution" is being tempt to include the energy used in farm output. Smee 1960 net caports

attempted, the new high-yield varietics trips to the store or restaurant. Garbage have increased to about 20 percent of

of plants require irrigation where na- disposal has also been omitted, although the gross farm product (I. A The item9

tive crops did not. If that were the it is a persistent and growing feature comprising the vast majority of the ex-

ense in the United Sintes, irrigation of our food system; 12 percent of the ports have been rough grains, lleur, and

woubt he the largest kingle uro of nation's trucks are engaged in the ac- other plant ponhiets wilb veiy little

enclay on the farm. tivity of waste disposal (I), of which a procewing. Import, inchide more pro.

I iltle food makea its way directly substantial part is related to food. If cewed food than caporta und septement

from neld and farm to the table. The there is any lingering doubt that these energy cxpendilure outside the United

vast compier of processing, packaging, activities--both the ones included and States. Thus the overcatimate of energy

and transport has been grouped together the ones left out-are an essentiat fea- input to the food system might he 5

in a accond major subdivision of the ture of our present food system, one percent with an upper limit of 15

food system. I he neven categorics of need only ask what would happen if percent.

the proccamma indm.try are listed in everyone should attempt to get on The items omitted are more mimer-

Table 1. 1 nergy une for the transport without a refrigerator or frecier or ous. FucI losses from the wellhead or

of food shouki he charged to the farm stove? Certainly the food system would mineshaft to end use total 10 to t 2

in part, but we have not done so here change,
percent (6). This would reptement a flat

because the eniculation of the energy Tuhle I and the related references addition of 10 percent or more to the

vahlen is easiest (und we believe most summarite the mmierical values for en- totuis, but we have not included this

necurate) if they are taken for the ergy use in the U.S. food system, from item because it is not customarily

whole ayalem. 1940 to 1970. As for many activities in charged to end uses.

After the processing of food there is the past few decades, the story is one We have computed transport energy

BC1PNCH, VOL. 154
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for trucks only. Considerable food waste disposal activity is taken as food- e an estimate of the amounts of

transported by train and ship, but these related, about 2 percent must be added energy involved,

items were omitted because the energy to the food system energy totals. The energy used to generale the

use is small relative to the consumption We have not included energy for highly specialized seed and animal stock

of Iruck fuel. Small amounts of food parts and maintenance of machinery, has been cxclusied because lhcre is no

ner shippert by air, unti, although air vehicles, buildings, and the like, or casy way to estimate it. Pimentel rt al.

rhipment is energy intensive, the nmount lumber for farm, inclustry, or packaging U) estimate that INDO kr al are le

of energy voorunted appears small. We assen. These miscellaneous activitica quired to piattute i patinti (450 grann)

have narral support matelials until they wot:Id not consilinte a large utidition in of hyhtiti corn acert Hot in nahlinen to

camlet no longer be unigned to the food any casc. We have also excluded con- thís amount, some energy ure shoolti

system. Some transportution energy con- struction. Building and replacement of he included for all the schools of

sumption is not char.ged in the trans- farm structures, food industry struc- ugriculture, agricultural experiment sta-

port of thcoc support materials. These tures, and commercial establishments tiens, the far-flung networlf of county

omissions are numerous and hard to are all directly part of the food system. agricultural agents (one local agent said

estimale, but they would not be likely Construction of roads is in some mea- he traveled over 50,000 automobile

lo increase the totals by more than I sure related to the food system, since miles (80.000 kilometers) per year in

or 2 percent. nearly half of all trucks transport food his curi, the U.S. Department of Agri-

A more serious understatement of und agricultural items (see Table 1 culture, und the wide ranging agrienf·

,rnergy usage occurs with respect to (27)). Even home construction could tural research program that enabica

vehicle usage (other than freight trans- be charged in part to the food systeni man to stay ahead of the new pcst unal

poti) on farm business, food-rclated since space, appliances, and plumbing discuse threats to our highly specialired

bminen, in industry and commercial nre, in part, a consequence of the food food crops. There are extensive activitica

establishments, and in the supporting system. If (0 percent of housing. 10 but we cannot see how they could mial

imimnien A apceinI uttempt to estimate percent of institutional construction (for more thun a few percent to the totain

this category of energy usage for 1968 institutions with food service), and 10 in Table 1.

noggrats that it amounts to about 5 percent of highway construction is in- Finally, we have made no attempt

pctrent of the encrgy totals for the cluded, about 10 percent of the totut to include the umount of private nulo-

fonti system. This estimate would be construction was food·rclated in 197(). mobile usage involvcti in the rielivery

subject to an uncertainty of nearly 100 Assuming that the total energy con· system from retailer lo home, or other

percent. We must be satisfied to sug- sumption divides in the same way that food-related uses of private autos. Rica

gest that 1 to 10 percent should be the Gross National Product does (which (7) reports 4.25 × 10" kcal for the

adderf to the totals on this account. overstates energy use in construction), energy cost of autos in 1970, and shop-

Waste disposat is related to the food the addition to the total in Table 1 ping constitutes !5.2 percent of nil

system, at least in part. We have would be about 10 percent or 200 × 100 automobile usage (8). If only half of

choren not to charge this energy to the kcul. This is a crude and highly the shopping is food refaled, t.'t! a luta

food system, but, if one-hulf of the simplitled calculation, but it does pro· kent of energy une is at stake here.

Table 1. Energy use in the United States food sysicm. All values are multiplied by 10" kcal.

Component 1940 1947 1930 1954 1958 1960 64 1968 1970 itefrientes

On farm

Ùuel(directuse) '10.0 136.0 138.0 172.8 179.0 188.0 213.9 226,0 2320 (IfIS)
Illoitlehy 0.7 32.0 32.9 40.0 44.0 46.1 300 47.1 64A (14;141

Freillitrr 12.4 19.5 24.0 30.6 32.2 41.0 60.0 57.0 940(14.IT)

Asikuhulaisteel 1.6 2.0 2.7 2.5 2.0 1.7 2.4 24 2n(14,I31

Inommurhinery 9.0 34.7 30.0 29.5 30.2 $2.0 600 750 ano(14.IV)

I tar turn 12 N 23.0 30.8 23.6 16.4 11.11 20 0 20 5 19 1
(20)

itiinniton 18 0 22.8 25.0 29,6 32.5 33.3 34.1 34 5 35 0 (.'I)

Nuhtotal 124 5 272.0 303.4 328.6 356.3 373.9 440.5 Sui 0 526 I

racessing Industry

i nad proccuing industry 147.0 177.5 192.0 21),5 212.6 224.0 249.0 295.0 308 0 (11, 14, 22)

lood processing machinery 0.7 5.7 5.0 4.9 4.9 5.0 6.0 6.0 60 (2.f)

Paper packaging 5.5 14.8 17.0 20.0 26.0 28.0 31.0 35.7 38 0 (24)

01ara containers 14.0 25.1 , 26.0 27.0 30.2 31.0 34.0 41.9 47.0 (2.1)

%irei cana and aluminum 38.0 55.8 62.0 73.7 85.4 86.0 91.0 112.2 122.0 (26)

liansport (fuel) 49.6 86.1 102.0 122.3 140.2 153.3 184.0 226.6 246.9 (??)

timk, and trailora
(manufastute) 28.0 42.0 49.3 47.0 43,0 44,2 61.0 70.2 74.0 (28)

%nhtnial 2AS.8 407.6 433.5 506.4 $42,3 $71.5 656.0 787.6 541.9

("ommerchal and home

( omnwar isi rettigeration
and omking 121.0 141.0 150.0 161.0 176.0 186,2 209.0 241.0 263.0 (I.f. 29)

itrfilgetation machinery
t home and commercial) 10.0 24.0 25.0 27.5 29.4 32,0 40,0 56.0 61.0 (14. .fo)

11eme refrigerntlun and
cooking 144.2 184.0 202.3 228.0 257.0 276.6 345.0 433.9 450.0 (11, 19)

Subtotal 275.2 349.0 377.3 416.5 462.4 494.8 594.0 730.9 804.0

Grand lotal 685.5 1028.6 1134.2 1251.5 1361.0 1440.2 1690.5 2021.5 2172.0
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fletween W and 15 percent should be
---

-- I s to the farm, Pimentel et al. (.0

added to the totata of Table 1. depend- 5 120 1963
' e an estimate of two farm support

ing on jmt how one wishes to apportion
19 o workers for each person actually on

this stem,
E

100
65 the farm. To this niust he added em,

it in hard to take an approach that
.' 59 ployment in food-proccasing industrica,

might enicuInte smaller totals but, de- 1920
in food wholesahng and retalhng, as

pending upon point of view, the totals
well as in a variety of manufacturing

could be much inrger. If we accumulate -'
enterprises that suppott the food system,

the inrNer estimates from the above
'° Yestcrday a furiner is totlay's cattner,

paragraphs as well as the reductions.
Energy input to food system (kcal . toisi tractor mechanic, and fast food enthop.

the total could be enlarged by 30 to 35 Pig. 2. Parm output as a function of The process of change has been pain-

percent, especially for recent ycurs. As energy input to the U.S. food system, ful to many ordinary people. The rural

it is. the vahtes for energy use in the 1920 through 1970- poor, who could not quite compete in

food system from Table 1 account for
the growing industrialitanon of farm-

118 percent of the total U.S. energy
ing, migrated to the cifica, Fventually

use in 1970.
have enough energy, and that no other they found other employment, but one

major changes are required. Our own inust ask if the chanNe was worthwhile,

history- the only one we have to .I he answer to that question cannot be

Petformance of an industrialir.ed examine doca not support that view' provided by cncrgy analyst, nnymore

Fund Nymfem

than by cuanomic data, became il ruber

fundamental questions about how in

'I he dilliculty with history as a guide Enera,y and Labor in the Food System dividuals would prefer to spend their

for the future or cven the present lies
hvcs. But if there is a stark choice be.

not 40 much in the fact that conditions One farmer now feeds 50 people, tween long hours as a farmer or shorter

chanNe we are continually reminded and the common expectation is that the hours on the assembly line of a meat-

ofthutinet--butthathistorylaonlyone labor input to farming will continue packing plant, it seems cicar that the

caperiment of the many that might have to decrease in the future. Behind this choice would not be universally in favor

accoord. The U.S. food system deve¡. capectation is the assumption that the of the mcal packing plant Thomas

oped as il did ior a valicly of reusons, continued application of technology- htferson dreamed of a naboe of to

many of them not understood. We and energy--to farming will substituto dependent amull fulmer, it war a good

wankt do well to examine some of the for labor. Figure 3 shows this historic dreum, but society did not develop in

dimensions of this development beforo decline in labor as a function of the that way, Nor can we turn back the

attempting to thentire uhout how it energy supplied to the food system, clock to recover his dream. lint, in

might hnvo been different, or how parta again the familiar S-shaped curve. What planning and prcparing for our ininie,

of this food system enn he transplanted it implies la that increasing the energy we had better look huncally at our cab

chewhere.
input to the food system is unlikely to lective history, and then cach of un

bring further reduction in farm labor should closely examine his dreams.

unless some other, major change is

Energy and Food Production made.
The food system that has grown in The Energy Subsidy to the Food Nystem

Figure 2 displays features of our this period has provided much employ•

food system not easily seen from eco. ment that did not exist 20, 30, or 40 The data in Fig. I can be combined

nemic data. The curve shown has no years ago. Perhaps even the idea of a to show the energy subsidy provided to

theoretical basis but is suggested by the reduction of labor input is a myth when the food system for the recent part. We

data as a smoothed recounting of our the food system is viewed as a whoic. take as a measure of the food supptied

own history of increasing food produc. instead of from the point of view of the caloric content of the food actuany

lion. It is, however, similar to most the farm worker only. When discussing consumed. This is not the only measuto

growth curves and suggests that, to
of the food supphed, as the condition

the extent that the increasing energy
of many protein-poor pcopics of the

subsidies to the food system have in.
world cicarly shows. Nevertheless, the

creased food production, we are near as 930
comparison betwcen enforie input and

the end of an era, l.ike the logistic
output is a convenient way to compare

growth curve, there is an exponential
our present situation with the past, and

phase which Insled from 1920 or earlier
*** to compare our food system with

until 1950 or 1955. Since then, the
o 1947 others. Figure 4 shows the histosy of

incrementa in production have been
teso the U.S. food system in terms of the

amniter dempito the continuing growth Isas
number of enlones of energy supphed

in energy nac. It in likely that further isso
to produco I enlario of food for nctual

Incicases in food production from in.
consumption. It 19 interrating and pas

creasing energy inputs will be harder
•'Êt sibly threatening to note that there la

and harder to come by. Of course, a

no real suggestion that this curvo la

major change in the food system could
* * leveling off. We appear to be increasing

Energy Input to food system (kcal x
1015

change things, but the argument
the energy input even more. Frag-

navanced by the technological optimist Pig. 3. Labor use on farms as a function mentary data for 1972 suggest that the

is that we can always get more if we of energy use in the food system, increasc continued unabated. A graph
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could approach zero. A natu. some rts to predict that the threat

saystem has no fuel input at all, g
of th xpected famines can now

the Primitive people who hve by 9. averted, perhaps indennitely. Yet, de-

ating and gathering have only the $ii ,7
spite increases in grain production in

.ncagy
of thcar own work to count as 3 some areas, the grid shil seems to be

input.
• headed toward fdmine. The adoptu•n of

these new varieties of grain--dubbed
hopefully the "green revolution" a un

Some Economic Features of the isto 1920 19'30 1940 1950 1960 19¾ attempt to export a part of the energy-

U.S. Food .Nymiem Pig. 4. Energy subsidy to the food system intensive food system of the highly in,

needed to obtain 1 food catorie, dustrialized countries to nonindustrial

The mnrkets for farm commodities
ized countries. It is an experiment, be-

in the tinited States come closer than
cause, although the whole food system

most to the economht's iden\ of a suggest that there la considerable resist. in not bemg transplanted to new areas,

"free market." ihere are many small unce to this outcome. a smull part of it is. 1he green revolu-

ac1\cra und many buycra, and thus no Government intcrvention in the func. tion requires a great dcul of energy

individual in abic to affect the price tioning of the market in agricultural Many of the new varietics of grain re-

by his own actions in the marketplace products has accompanied the rise in quire irrigation where traditional crops

14tt government intervention can dras the use of energy in agriculture and the did not, und almost all the new crops

.th ally aller any free market, und gov- food supply system, and we have require extensive fertilitation.

einment intervention in the prices of nothing but theoreticut suppositions to Meanwhile, the agricultural surplusc,

ogskullmat proshicts (and hence of suggest that any of the present system of the 195(Ps have largely disappeared.

food) Una heen a prominent fcuture of can be deleted.
(iruin shortages in China and Itunis

the 11A. food nyalem for at Icust 30
have uttracted altention becuume they

yenia. lictween 1940 and 1970, total
have brought forcign trade across ideo·

farm moome han ranged from $4.5 to Some Energy implications for the logical barriers. There are other coun-

$1ty5 blIlion, and the National Income World Food Supply tries that would probably import con-

origmating in agriculture (which includes
siderabic grain, if they could afford it.

indirect income from ugriculture) has The food supply system of the United But only four countries may be ex•

ranged from $14.5 to $22.5 billion (I). States is complex and interwoven into pected to have any substantini exccan

Meanwhile, government subsidy pro. a highly industrialized economy. We agricultural production in the next

ytums, primarily farm price supports have tried to analyze this system on ac- dceade. These are Canada. New

amt soit bank payments, have grown count of its implications for futuro Zealand, Australia, and the United

from $1 § billion in 1940 to $6.2 bil. energy use. Ilut the world is short of States. None of these is in a position

han in 1970. In 1972 these subsidy pro. food. A few years ago it was widely to give grain away, because cach of

genma had grown to $7.3 billion, despite predicted that the world' would suffer them needs the foreign trade to avert

foreign demand of agricultural products. widesprend faminc in the 1970's. The ruinous balance of payments deficits.

\/lewed in a alíghtly different way, direct adoption of new high-yicid varietics of Can we then caport energy-intensive

government subsidics have accounted rice, whent, and other grains has caused agricultural methods instead?

for 10 to .10 percent of the furm income

and 15 to 30 percent of the National
income attributable to agriculture for
the vear, since 1955. This point em-

phuwen once again the striking gap be-

Iwren the economic description of
society and the economie models used

to acconni for that society's behavior.

I hh excursion inlo farm price sup-

put19 and economics is rotated to en.

eigy questions in this way; first, so far

na we know, government intervention in

the food avalem la a feniure of all

highly imturitinhied countrics (and,

drapite the inicrvention, furm locumes 41

atill icnd to lag behind national aver-
nyer); and, accond, reduction of the

enstay nuhaldy to agriculture (even if
we could mannge it) might decrease the

fulmer's income. One reason for this

minte of alTaira is that the demand for
food quanilty has definite limita, und

.L

the only way to inctenac farm income

in then to increase the unit price of Giunt grain elevators ure only a first stop in the storage, ploccwms, und distribu.

agraultural products. Consumer boy- tion Portions of the food system. ¡Source: Marine Studies Center. University of Wla-

colta and protesia in the early 1970's consini
3tt
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Energy-Intensive Agdculture Abroad Fertilizers, herbicides, pesticides, and C e for the Future

in many cases machinery and irrigation

11 in quito clear that the U.S. food are needed for success with the green The total amount of energy used on

av tem cannot be exported intact at revolution. Where is this cncrgy to U.S. farms for the production of corn

¡ocarni. 1:or exampic. India has a come from? Many of the nations with is now near 1(* kcal per aquare meter

paimhation of $50 × 10" persons. To the most serious food problems are per yenr (.f), and this is more or leu

fred the reorie of Imba at the U.S. those nations with scant supplies of fos- typient of intensive agriculture in the

level of nhout 3tWR) food cutories per al fuels. In the indaylvi.ibied nations, Umted Sintes. With thn appla.ition of

day (instead of their present 2000) solutions to the energy aúpply prob- energy we have nehleved yschim of I >

would require more energy than India lems are being sought in nuclear en- 103 kcal per square meter per year of

now uses for all purposes. To feed the ergy. This technology-intensive solution, usable grain-bringing us to atmost half

entire world with a U.S. typc food sys- even if successful in advanced coun- of the photosynthetic limit of produc-

tem, almost 80 percent of the world's tries, poses additional problems for on- tion. Further applications & energy

unmin1 cncrgy expenditure would be re- derdeveloped nations. To create the are likely to yield httle or no increase

quired just for the food system. bases of industry and technologically in this level of productivity. In any

The recourse most often suggested to sophisticated people within their own case, no amount of research is likely to

icmedy this dit11enity is to export countries will be beyond the capability improve the cificiency of the photomyn-

methods of increasing crop yic1d and of many of them. Here again, these thetic process itscif. There is a further

,
hope for the best. We must repeat na countries face the prospect of depend- limitation on the improvement of yicid,

pl.unty n, powible that this is an ex- Ing upon the goodwin and policies of Faith in technology and rese.arch has

proment. We know that our food industriulized nattions. Since the alter- ut times blinded us to the bauc hmiin

rystem works (albcit with some diflicul- native could be famine, their choices tions of the plant und ammal m.desma

twa and warnings for the future). But ure not pleasant und their irritation with whích we work We h.sve 19

we ennnot know what will happen if at their bencinctors-ourselves among able to emphasite desirable fentmes

we lake a piece of that system and them-could grow to threatening pro- u1ready present in the genc pool and

tiansphant it to a poor country, without portions, it would be comfortable to to suppress others that wcL- J

our industrial base of supply, transport rely on our own good intentions, but desirable. At times the cost of tËc m

system, proccasing industry, appliances our good intentions have often been un- creased yield has been the foss of

for home storage, and preparation, and, responsive to the needs of others. The desirable characteristics- hardiness. re

most important of all, a level of in- matter cannot be glossed over lightly, sistance to disease and athene we,:tha,

dug ' tion that permits higher costs World pcace may depend upon the and the like. The further we get from

foi lood.
outcome,

characteristics of Ihe origmal plant and

unimal strains. the more cure and en-

I C i
i

ergy is rcquired, Choices need to be

Distant fishing .Feedlot beet niade in the directions of plant breed-

ing. And the limits of the phants and

10 ----+-•·-t--+--+- -Fish
animals We use must he kept in mind,

Protein
1970 We have not been uble to alter the

concentrate 950
1960 photosynthetic process or to chunge the

5
--F--+--+--F•r- -+

--
-

+¯ gestation period of ammals in order to

Grass-fed
beef

940 Intensive eggs amplify or change an existmg charac-

teristic, we will probably have to

930
sacrifice something in the overufl per-

oasta
Modern

formance of the plant or anim.d if the

flah ng 1920
milk change requires more energy, we could

rass fed end with a solution that in too er wnsive

1.0 I I I

-

1910
Low intensity cows for the people who need it most These

885 problems are intensified by the degree

0.5 ---4---1
ange·fed '¯~

¯...
...

to which energy becomes more capen-

beef
Intensiv sive in the world market.

3 Low.intensity ntens we
corn Soybeans

0.2 -- ·-
--

corn
otato

intinsive---
Where Next to Look for FoodT

and Bether ni
Our examination in the foregoing

0.1 - -

- - ----+---+-
---+---

pages of the U.S. food nyatem, the

Low intensit limitations on the manipulation of eco-

potatoes Thailand systems and their components, and tho

0.05 -
-+

- - - - - - - + --+
-- --+ --e

-
-4--- risks of the green revolution as a

solu.

Burma tion to the world total supply prohtem

Sh i n agriculture China
suggests a bleak prospect for the future.

Indonesia
This complex of problems should not

0.01

I ' ' be underestimated, but there are pos-

Pig. 5. Unergy subaldies for various food crops. The energy history of the U.S. food sible ways of avoiding disaster and of

system to shown for compurison. (Source of data: (.n)] mitigating the severent diftteollies
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ggestions are not very dramat-
a may be difBcult of common

«•!ance.
Agure .5 shows the ratio of the

nergy subsidy to the energy output for
a number of widely used foods in a

vancly of times and cultures. For com-
parison, the overalt pattern for the U.S.
food system is shown, but the compari-
son 19 only approximate because, for
most of the specific crops, the energy
input ends at the farm. As has been
pointed out, it is a long way from the
farm to the tuhle in industrialized socie-
lica %evern! things are immediately up-
parent um! comcide with expectations.
liigh protein foods such as milk, eggs,
and especially ment, have a far poorer
energy return than plant foods. Because

of the cepenI grains, we cannot take A Wisconsin farm about 1910. Extensive chunges in food protinction and farm hfe

the step of shandoning ment sources al- are part of the food system. (Source: Wisconsin liistorical Society|

together. I igure 5 does show how un-
likely it in that increased fishing or
thh proteln concentrate will solve the energy invested. Some highly civilized be saved by substituting manure for
wotht's food problems. Even if we cultures have done as well and oc- manufactured fertiliter (1) (and, as a

leave nalde Iho question of whether the casionally better. In sharp contrast, in- side benellt, the soil's condition would
fleh are available-a point on which ex- dustrialized food systems require 5 to be improved). Extensive expansion in

pett opinions differ somewhat-it would 10 calories of fuel to obtain i food the use of nutural manure will require

he hard to imagine, with rising energy calorie. We must pay attention to this decentralization of feedlot operations
pilves, thni fish protein concentrate differenec--capecially if energy costs so that manure is generated closer to

will he anything more than a by-product increase. If some of the energy subsidy the point of application. Decentruhta-
of the fishing industry, because it re- for food production could be supplied tion might increase feedlot cosis, but,
quirem more Ihan twice the energy of by on-site, renewable sources-primarily as energy prices rise, fecdlot operations
proshiction of grass-fed beef or eggs sun and wind-we might be able to will rapidly become more expensive in

) lbstant fishing is still less likely to continue an energy-intensive food sys- any case. Although the use of manutes
solve food problems. On the other hand, tem. Otherwise, the choices appear to can help reduce energy use. thcre is

coastnl fishing in reintively low in be either less energy-intensive food far too little to replace nil commercial
enetyv cost Unfortunately, without the production or famine for many areas fertilizers at present (IO). Crop rota-
benefit of scholarly analysis nsherman of the world. tion is less widely practiced than it was

amt hanscwives have long known this, even 20 years ago. Increased use of
.ant coastal thheries are threatened crop rotation or interplanting winter
mth overfishing as well as pollution. Energy Reducdon in Agdculture cover crops of legumes (which fix nitro-

I he posnion of soybeans in Fig. 5 gen as a green manurc) would
may be crucial. Soybcans possess the It is possible to reduce the energy 1.5 × 106 kcal per acre by comparison

beni nmino ucid balance and protein required for agriculture and the food with the use of commercial fertiliter.
sentent of any widely grown crop. This system. A series of thoughtful proposals Second, weed and pest control could

hat long been known to the Japanese by Pimentet and his associates (3) de- be accomplished at a much smaller cost

who have mnde noybeans a staple of serves wide attention. Many of these in energy. A 10 percent saving in en-

their diefd tere olher plants pos- proposals would help amcliorate en- crgy in weed control could be obtained

albly brites amted for local climates, vironmental problems, and uny reduc- by the use of the rotary hoe twice in

Ibat have adequale proportions, of tions in energy use would provido a cultivation instead of herbicide uppika
umino acide in their proteina? There direct reduction in the pollutants due tion (ugnin with pollution abatement na

nie about 80.000 edible species of to fuel consumption as well as more a side benent). Biologic pest control
pinnts, of which only about 50 are time to solve our energy supply prob- -that is, the use of stcrile males, in-

netivety cultivated on a large scale lems. troduced predators, and the likere-
fund 90 percent of the world's crops First, we should make more use of quires only a tiny fraction of the

come from only 12 species). We may natural manures. The United States has energy of pesticide manufacture and

vet be able to find species that can a pollution problem from runoff from application. A change to a policy of
contribute to the world's food supply, animal fecdlots, even with the applica- "treat when and where necessary" pes-

I he memange of Fig. 5 is simple. In tion of large amounts of manufactured ticide application would bring a 35 to
"primillve" cultures, S to 50 inen! calo. fertilizer to 11cids. More than 106 kcal 50 percent reduction in perliado use.

ties were obtained for each calorie of per acre (4 × 10 kcal per hectare) could Hund application of pesticides reqwres

if Al'Mit. 1974 ll)



more labor than machine or aircraft more attention to hardiness, disease and breeding efforts. It seems unlikely .

npplication, but the energy for applica- pest resistance, reduced moisture con- that the crops that have been most

tion is reduced from 18.000 to 300 kcal tent (to end the wasteful use of natural useful in temperate climates will be the

gwr acre (.9). Changed cosmetic stan- gas in drying crops), reduced water most suitable ones for the tropics where

thods, which in no way affect the taste requirements, and increased protein a large portion of the undernantished

or the edibihty of foodstuffs, could also content, even if it should menn some peoples of the world now live,

bemy nhout a substantial reduction in reduction in overall yield. In the longer A dramalie suggestion, to abandon

pesticide use. run, plants not now widely cultivated chemical farming altogether, has becn

Third, plant breeders might pay might receive some serious attention made by Chapman (II), His analysis

shows that, were chemienI farming to

be ended, there would be much reduced

yields per acre, so that most land in

the soil bank would ncetÎ to be put

. . back into furming Nevertheless, onl¡nti

percent. Most dramatically, farm in

come would rise 25 percent, and neally

AIL all subsidy programs would end. A
similar set of propositions treated with

linear programming techniquet at lown

INMa . ...
.

Sinte University resulted in an cuen

I annuestod and insutut on food scivate has glown by almost 20 pcrecnt n the past
tially similar act of conthssions (12)

desude, Isource: Matine Studien Center. University of Wisconsin]
The dircet use of nolar encagy farms,

a return to wmd power (modein wind-

milla are now in use in Australia), and

the production of melhane from ma-

.I .,
nure are all pouibihtten. These meth-

. ods require some engineering to be-

como economically attrnelive, but it

Û Û Û
should be emphasised that theno tech-

UDO U • i nologies are now better understood than

the technology of breeder renelors. If
energy prices rise, these methods of

energy gencrution would be atirnetivo

- -

alternalives, even at their present costs

of implementation.

19 of «Icenactly in the food system has been grow ng at least as rapidly as for the Energy Reduction in the U.S.

United Sinics as a whoic. This nucteur power plant control room is anothcr part Food System

of the food system. [Soutcc: Marine Studies Center, University of Wisconsin)
Beyond the farm, but still far from

the table, more energy savings could

,

¯

be introduced. The most effective wny

to reduce the large energy requirements

of food processing would be a change

in eating habits toward Icss highly

processed foods. The current aversion

of young peopic to spongy, additive-
laden white bread, hydrogennted pea.

nut butter, and some other processed

foods could presage auch a channo if

it is more thun just a fad Irchnologlent
changes conhl redner energy consump

tion, but the adoption of lower energy

ITCHEG MEEOIL CO. n de mId ½ h ed M

mams..mm.,
amount of food together and providing

itchmd the loud nyatcm ut cvel y stage is the fuel production, actining, and distr bu it with some minimal protection, I egin-

tion system. (Source: Marine Studies Center, University of Wisconsin) lativo controla may be nceded to reduce
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the manufacturer's competition in the rawdown in grain stocks which be. is acid and sulfur. 3 x itW haet/km, aushum
carbottate, 4 W HP hint/tun, and other tuum

amount and expense of pnekaging. In gan in the mid-1960's continnen, and ..,,,e them¡,.l., a a , n,. a..uton

any enre, recycling of metal containers some food shortages are likely all "
nint wider use of returnable bottles through the 1970's and early 1980's, were obtamed nom M..n u...i inu...s t)

avuld reduce this large item of energy Even if population contral measures ""," "',",' "'",',',",,$,', ','"'n'

uro, begin to limit world population, the ton. 00, vassau. noens editione dein A
aportal sinvoy of fuel uw on I.elma in the

I he itemt toward the usc of trucks rismg tide of hungry people will be ,,,,4 y,,,a,, ,,, 4,s.,,a,,, ,,, , ,,, ,,, a

O fanttÍ if Milliptift, 10 t|10 Viridul CKCid- WÍlÍt US ÍØi 801110 linlC, year anti lo driviludir tiw min of Invi vond

usia gard. liv satininuing sapenehtaura fue

lon of traina, abould be reversed. By Food is basically a net product of an tuel in 1964 with .,n•••I usel us. uw .wi.urne

reducing the direct und indirect sub- ecosystem, however simplified. Food una rike to, them n.et non wa• saisolaust

Using natual retail guisem and paire indhen

Airlies to trucks we might go a long production starts with a natural mate- from stain abanosa and th• i.itin of

way toward enabling trains to compete, rial, however modified taler. Injections os retua a al
« t 4.'. t i ."'A'.

I mally, we may have to ask whether of energy (und cven brains) will carry other years. .enger asi the hh non esord

(primailly the traent tiend tow.ud m.•st themoi

the ever-Inrger frostless refrigerators us only so far. If the population cannot tradora) may undelstate the erwegy in this

are needed, und whether the host of adjust ils wants to the world in which alour •uuhur ni n'• Ma'• "" • I 'A """

, overstate M abuhtly in vraen behne Ivt4 kH

kitchen applianecs really mcuns less it lives, there is little hope of solving Sahurr and 15. C. Net,«heit (Inergy tes tAr

wolk or only the anme amount of the food problem for munkind. In A'""^"" I'"""""· '"'" ""' "

kin, Pse,,, Italitanose, tw.m. r iMI. f•¤

work to a different standard, that case the food shortage will solve m.orie, usms dinnent uwahaa.. u.nas•

• Ntore delivery routes, even by truck, our population problem.
'"*

¿"
'"'

,","
'"' ' ',hanth

would rcquire only a fraction of th0
furt purchaars arpcal in be omnied lium all
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peittill Hitleh or all of the agricultural 6. rauenn vi tuare consumpston in ·A· vnued in in, is,,,ac,, .na sonne..,s.i.....on., tuna

litlisi to be returned to itis naturni state. Stairs (report picDated for the Olttee of Sci excluded fium the U %
Ilepeatusent of Agli

ente and Trahnology. Executive Olltee of the cuhule t.ebulatk•ns uwd)
President, by Nianford Reacatch Insutute, $tan- 37, Fertiluer: I)ttest furt une by feillliset mano

ford, t .abf . Jan. 1972) factusers was added to the enetuv te,¡uiled

7. R. A. Rise, Technol. Rev. TS, 31 (Jan. 1972¾ for the mannufasture of saw m.elesi.ela ran

i nergy, Prices, and IlunRer 0, i t«ricial Maghwaty Adaniniannuun, Nanonwiele thawd as mput, fue free r. namt.a nne
Personal finnapoltation %tudy McDoit No 1 hrie is allonense for the followmg sin

(1911) Inis tr¡sotteal in i nesgy Reiscatch and inonia and grintral som¡soun.h. Phom¡ihans

If energy prices rise, as they have
Develorniaan,hrsunigsbefusentatongicazion. ,,,,,,g,,, ,,,,

al (otninittco un Sciente agid AstronautWa• ash, kulfulk said, and wolful We suiario no

niready begun to do, the rise in the Mav 19 . r 1511 allowante for other inruta (of whish Ihos

pt ice rif food irt societics with indus-
" '"

',',, "";,, ,, ,,Q,",,,, p nue su
raa'a

, una l'in..• a.. t a

trhtit/cd agrictifturo 000 60 CXpcCICd are indchied to Dr. Ociber for pomuna out Nenute front of M-lessonne nunsinnwnt

. that memuica, even if ushd fully, will not Plinting INhse, Washingt..n, 114 , vasinua to

10 ÍTC CVCD Îltrger than the energy price provado all tuo needea as,taaluarai rerun,..

increases. Sle*.ser, in examining the it. o, chapman. Envuon..«ns iss, Los.u> is (N is. As.kunu.at steel: sours•. sean.a...t As.sru.t.

2), 12 (1973) for varieur yeala (II. Convertid to encigy val-

Citre for Fngland, suggests that a quad• $2. L U, Maver and 5. H. Hargrovo [CA€D ura accorrLng to (Id)

filpÍlsig of energy prices in the next ** "" 09 0 •• 9uol•d in Sl•••=r (90 :9. v.«m mashm•rv tensert t.asta.« soms..

13. We have conveiled all figures for the use of tensus of Manulmanere totala iminde di-

40 ycurt Worsid bring labout a ninfold •I•strisuy to fu•l inout valu••. using th• r,st onc,sy u.. .na en, .n.,,, swa in the

increase in food prices (9). Even small '

M
run va for po er µtama si

is a a e r i . sittiins . ¡• • se

incrcases in energy costs may make it (19718. Self generated ciectricity was converted ¡¡4¾

to fuel inputs at un cificiency of 25 pcrecnt 20. Tractors: numbers of new tractors were de-

prolliable to increase Inhor input to after 1943 and 20 percent before that year- rived from Statistkal Abstnien and the fan-

foral protloction. Such a reversal of a 14. Purchased maserini in thi. analysts was con- ,,, 4; ay,aunaa, d.a. I>s.... si.sa un «noray

verted to energy of manufacture according to and materials use for farm tias tor manufac-

Mi year trend toward cncrgy-intensive the tonowing values derived Inim the luctature ture was courded m the ( ruuar of Alanu '

itg!\CtillUrc WOUÎÔ prCECitÊ CilVÎfot1010!t• t>r caleninted in doubtful casca we have made jaarures dain fat 1944 and 19.41 im Intet vrait

what we believe to be cons.crvative catlan.ates: theme data weie merged with olhri datal ici

titÎ lit'llffif% it¾ it 6000#, sicci (includmg fabikniert and cantings), 1,7X 1954 and 1947 enrisy annuuninen was sah

We have tried to show how analysis
sur kvalitan (t.9 x los koniika); aluminum out.t.d ¡n tu, .... w., ,, ,,.. i.um ma

(including castings and fosyings). AUX 10' chinery, lor mose resent se.ua a 4Wrreof

Of lÎlt' Cucigy fldW in INC IOOd system kval/lon; copper and brass (utloys, millings. 265×1(¥*kent per traclaw holarroweighu.

sihastrates fealurcs of the food system ("""
sana to nu.), 7 ti tun ated

n's

nur .4n..sv or ena sul so,Llo. 994

that are not ensity deduced from the kcal/lon, cual, 66x10• kaalitan; oil and 23.6×10's heat, dislard by anie.of 419.000

gnaaline, 1.5 y Hy kcal/hartc1 (9.5 X ItP kcal/ unun davated by 257 aveange te...toa hein

IIstial economic analysis. Despite some atters; natural gas, 0.26 x to• Acall power in ivs4L Tha. ress,

atlygestions for lower intensity food sup. cubic foot (92 x 105 kcal/m3); pe- culate energy use in trattot MV n

troicum wax. 22 x 10. kcal/ton; gasoline more recent years to take eenw nasonut of

ply istui nome frnnkly speculatiVO aug- and diesel engines, 3.4 x 10* kcal/engine; the continuing im••see in flattar sise and

ge'tilol11t, it Would be hard to conclude l'""' "'"'"'s over a horsepower, as × tn• pow.r. n pron.wiv .n.hu, una........ en,

kval/motur; ammonia, 2.7 x 101 Atal/tuni energy in tematur mamaraduos in mate rearnt

on a note of optimism. The world ammonia compounda, 2.2 x 10* kest/ton; sul- years,
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. g
21 trrigation enersy: Values are deri¥ed from products, or both, in 1967. These proportions ej Afanu/sttMrra, and €«msus of Tran

the acres irrigated from Storistismi Abstracts were assumed to hold for earlicr years as well, rion for various years.
for varinun years; converted to energy use at Comparison with ICC analynes of class ! 29. Commercial and home refrigeration and rook-
!!F• kcal per arre irrigated. This is en inter· motor carrier cargos suggests that this is a ing: Data from 1960 through 19rsa (1970 ex.

enethate valtte of two cited by Pimentel er af. renannable assilinption. The totut fuel urage trapol.eled) from I'urterns of Inerg, (3.resin..p.

40 for trucks was aprodinned according to these rion in the theittet .trutta (M for r.litter
22 f .•asi ps,•arwing inalustry: Nource, CeNieu of Valutt I)(rest calculations flom average nule- yents liales and inventory in tame al.ata tar

Af••••r•I•••Nettre. tilirst freel inputs only Nu ac• age per iturk and nverage number of nilles atoven and teftigriabase mese rossiplir.I try

sorint inkelt for taw matrrlala other Ihart ¡ws unihm of gnaalino pioriusta nuirentent to furt and convertral to enremy from aw<eage
agelsulltient e••ishiste, entrilt for those ilents within t.10 pertent Ior 1967. 19td, und 1953. annuist uw figrarch fwm ihm idemon tle telt

(l'ath< _ IMearsaling mashinery) ac• lhere is moino porrible datelitullon with the inatuule \\r•nnthui frus flooA ti 11,... ii.«
eset•n!••I I.li ist reparate rategoites, direst fasel uw on fasmia, brit it cunnot be litc iltatitute, New Yosk. valtaisia unntaal ed!

21 800.1 istoara*Ilta mathinery haulte. Centua more than 20 prisent consatieting onf.um tiona] sand Amrtinan (i.au Assoalaltaan valises
4,1 Af.un./.a.tserra for marious yrasa. Items in- truck inventollen. On the other hand, inclu- (tier facts and Yrar?»ouk (Amrissan 4.4.
thethel are th® hame sa for farnt machinery alun of transport by rail, water, air, and Aarotinilon, Inc.. Allinglon, Virginia, various

are (Ifil. encigy involved in Ille tranagxsti of felliliter, annual editions] for vierious vr.nla
24 l*stpre Unsknging: %sures, C¢ntist of Afsinu- mathmery, parkugittu, and other inpaits of 30, Helrigerauen machinely. Nourse. Cesyn a u¢

/,s.searre for various years. Its addition to di- tiansportation energy could raise these figures Afsamalsassieres ilirect energy rare was inshaded
rest rnrigy une by the industry, enrigy values by 30 to 40 percent if ICC commodity pro- and also encrgy involved m the manut.oritare

were anIrulated for purchased paper, plastics, portions apply to all transportittion. Sources: ni intrel, aluminum, rapper, ensi blaam A frw
and pattelletim naa, notording tu (l4p l'ropor, C¢traser of Truertµurtaallon (Goveininent I'lint- lirina panthearti nitrici thia %lf 4.atrustav fast

tiene of paiart pn.shista having duest food ing Olhee, Washington, I)C., 19td, 19ts7); moine ycur, perhit¡•, skolata he real...issi f..«

tiastgi Wrig abillni!10tÊ Ÿ!tHit (UtiletŠtttft sitiiŠ .ilsilittisslÊ ÂIllifiddif (I); ËffÔgÔ$$ (shitiNithAdig ÿ4'dia |111418 (41 ÍŸ$N, 6481 tilltri ill|ltilm it.14.ilily
/*,s.Anguta (il i ikpartment of Comnwice. Sisalitidet of fleet! / 4tular (strritrx (Intelstate cIratilc nielloia, toonitorarosa, estal 4,tlwi inor

Waarisingleen. 110, variana resent editions) Commeure.Coinminion, Govrinment l'rinting thaard naaterials abould he m.itakd
(the valries seven inclusic only Isru¡noittonal alttee, Washington. ILC., variout HHuuaÊ idá- $l, Ìhrf& $1@ many albrilts tsÊ €nrigy budgfla in
vaheer flom %tanstaid indualital Claanlutations tional. prianitive motictict %cc, for raansple, ii. 1

2f.41 (hulfi, 2titt thalt), 2tw94 tallt) 28. Trucks and trailers: Using truck males numbers celuivi (i.sistronenerst. Pasener, aan.I see.desy
24 (sinua tentainrea: %.narse, Crrinar of Malmd• and the propellions of trusks ensaged in food (Wiley, inteistience. New Yosk. tv1ml and

la.rs.sre roer vartona vrar. Ikiert eneigy une and agriculune obtained in (27) above, we M. A Maappaport ¡A.I. Am 124 (No 4. 104

anni esisilum anilarinnie (tonvelled acroedmg to esiculated the energy values at 75 X HPI kval (1971)). ihe temaining vehera of enetsv aub

(04tl wele the only inpreis samaldeled. Pan- per leurkt (af Minhufutiuting And dilivrfy altilft in lig $ Wri& Latituldi A flom ddtn
poldent of anniainvia natignaisie to food are energy |A H. Markhljuni anal A J. Ilthien. plearntral by %Iratet 191. I..bis
friant f aseu.eles¢te ...9.0 l'us.A.agv•g. (Indelaiste- brig, llegit. Celt/. ães•«Arier Afrus Nu IRI• $2. this estitle in illastlilteri litint U %srierhast

usetti inf 401.414 ntay be melle than 20 twarent MiHP (levlwd! (1971!! Ihe traults were and J % %irtilhast, furras tusserses, Use,

in thit anleguly. therked spirinat the f restaat vi AI.utle/sattleres estral ifvir ut $$le••ssare Alf.eyes (litambrit Poema,

lit *tivel and sisinainunt anna: %ssuite, (tratist es/ dala for 199,7, 19tst. 19%ti, and 1919 by pin- Noith Salluule. Mars, in pirat) Oswd unh
Afstesial.seturre lot vallout years ihrwet energy poilhanlitu mutui vrhirica cattegostra between printinion) %onte of this rearstah was estis

une snel enetsy used m the tunetuisature ni automobiles and truska. 1hrwe ahcaks suggest ported by the U.k Ucologiani *nuvey, IIsiteet

altri and altuninum inpute acts insiuded. The that our estímnics are (OO hmall by a small ment of the intellor. undel giant Nu f4 00

(wopostiran of anna unrd for food han been amount. Tiusics manufacture was catimated (xM)I-G fl3. Contributhm 18 of the Mattne
nrally constant.at N2 perernt of total produc- hy the proportional dollar value to truck males %uadtem Center, Univeimity of Wintonam Madt-
lism (< onrasusers and PurAuxhix). (7 percenO. Since a larger fraction of alumi- hon. Since this arthis was (Ompleted, the

27. 1:nnaposiation fuel uange: Irucks only are num in used in trailers than in trtleks, thei.¢ analysis of energy une in the food nyafem of

Intlurird in the toinla given After subtrart- energy amounta are also probably a lutie E. Hirst ham come to our attention \"t nergy

ing truske uard solely for personal transport inneervative. Automobiles and trucks used ilse for food in the United $14tra," d'VRI
(nil of whith see small truskal. 43 percent for termonal Isansport in the food system are NTF-EP-37 (Oct. 19711). (lains thrfravnt meth

of all temnining tourks and ti pcirent of omitted. Totals brie are piohably Asgnittsunt, uda, he assigns 12 perernt of toisti enessy une

touska lasses than Phkun and ranet trucks hui we know of no way to estimate them at to the food wateau for 1961 iht, romrniet
wete engaged in hauhng famd ur agibultural present. Nauraca. Stellitidesal .4/**truite, Cenust with nur reasilt of about 1% perrent in 4944

stream would not be a problem if nor·
mal economic forces could be allowed
to govern trade in energy: Trade would
follow the law of comparative advan-
tage. The United States would import

Itconornic Strategy for Import-Export those goods in which foreign connisses
have relatively the lowest costs (say, esi)

COntrOIS On Energy Materials and pay for them by exponing goods
in which the U.S. cost advaninge is

greatest (say, foodstufTs). I his liade

lielmut J. Frank need not, indeed il should not. be

hmited to direct bilaicial cachange.
To obtain maxinnim benent from the
uneven distribution of nulural and hu-

man resources, goods and capital

t.ifting the embargo, against the industrial exports for bargaining or abould be permitted to move freely
United .Ninten by the oil-producing retallatory purposes, and the poncy across national frontscra in response

Arnh connilles may nIter the nature instruments most suitable for attaining to normal ceanomic incentives.

of the energy question from a tempo• desirable policy objectives. The choice The recent oil embargo has tyought
taty crisis to a long-run problem. With of appropriate foreign trade policies home to every American the faci that

this abert, attentaan in tikely to focus utfecting energy can go far toward the conditions under which free er

once ngnin on fundamental issues such assuring the country udequate supplies change can function effectively have

na the role of imported energy sources at reasonable costs; the failure to do not been allowed to govein trade in

in toini UX ruppher, the fensibility so could be disastrous for the coun- energy materials. During the part few

nud coat of pursuing domestic scif- try's security, its economic strength, or ycurs, the Organization of Petroleum-

autuciency, the une of agricultural and both. Exporting Countries (OPI C) has be-

Determining the role of imported come powerful enough to control pro-
The author la preifewar of economics, University ,

ne Aa,an., ym.on mant. energy sources m the total supply duction and raise short-run prices to
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EXHIBIT B

Testimonies presented in February 1973
before the Land Use Commission in op-
position to the Lanai Company rezoning
pet it ion.



Pobrunry 28,197)
San Francinco, CA

Hawaii State Land Use Commision
Honolulu, Hawail i ', I t.gg co,yy

Tontimony on Lanaî Company's petition to resone land on the island
of Inneis
Chait,ten anri memborn of the State Land Use Commissions

I, Colbert Matsumoto am n resident of the ininnd of Lanai,
born and ruined there nnd present.ly 0.ttending echool on the main•

in,d. I bove followed the developments oencerning the Lunal Como

rnny proposal for Lanni J'rom the initial announcement of the pl an

in late 19?l until the hearing which yout• body conducted on Lunal
on February 16, 197). I have read the proposal and would l ike to
expren:. nome of my sentiments ubout it.

Innai Company's proposal for island-wide p1nnning in n unique

enr1 connendable concert I fool since it can provide for the most
verlari y devolopment of an inland l ika Lanai. Ilowever, any oneh is.
land-wido plannin requiren vainntaking utody and divens e rt.1ei-

ration in orrior to be drnwn up in unch n manner as to benori t the
Inryst'number of rosidents of that island. This need for more in-
put app>ars to be one of the plan's most major chorteom.ing.

IV.al Company han given much 3 ip servico to community parti-
e!.ratine in drvelopment of the island yet not one ounce er communi-
c.v rafticipation nnd innut can be found in the proponal which wno'
tr own no b> people who have l ivol on Lnna i for hat a few ys : a aart
only beenute their innk hat 'been to come up with a develognent pinn.

The roopl e on Lenni nre orenantl y in n draperate -si tno t ion
Miren all .indientione point to termination of pineapple operations
on the 1,3 and in n few yearn. Their liven dround on ine e from
einenovi e and wi th no other inchia try on the i nl and to turn t o, ont•

can ren11:e their floundering position in a una of uncertainty. I
en no enuna.1 oboerv•=r commenting, on their nituation for ry lit'o too
3n bound up in t.he future of Lunai. My parents both work for Del e,
ord without the income they receive from Dole I could not eencinuo
+o attend nehool. Yr•t, I cannot een supportiny the proves il nerely
to iroire their economic accurity in the futuro since the plan in
notonner dwo inaufn any noch recurity for the people of Lenal.
This w.an the volut I was able to hear Mr. Eddie Tanyon of the 117//11

tiennently µub t'orward in behalf of the Jf.lU and it a Lanal m.99-

born ni the Lannt Advinary Committee hearing in 1977.

Newrt cenntructiervoir Ism•ti-ir'no ruut'nenter thnt pincappin
workers will be able to find jobs in the hoteln, Some mny,byt -

one can honestly expect to have hoteln provide a panacra for as
nerl eyed rinennple worltera. Don Rietow of Lanai Company in responne
tc Pr. Tangen's concerns, replied in an open letter to the people
of' Lunal that they would have first preference in resort job oppor-



tunities. He nino made numerous afluurnneon that development conto
n,tid be borne by the developing ennipuny un't not the enenty er otuto.
Novever, in my rend3nc, of his etaterrent, none of I t appeart d in any
way l onally binding or not canily imbject to revicion. Lan i Cennpa-
ny'n notition ja vogue in too many orono.

At your Lanal hearing, como peopi o opoke of how an ir crona kny,
conv1ntion would menn more jobn and increasing cultural opportant-
tie . However, nn inoceano in population to 12,'ju0 need to t neceu-
oncily entnil the creation of au tanny jobs :19 oneh n papal..t. lon

typically would require becauce the proponed population 1, i
at n

"typical" one. Examination o.f the properal would show t'. -1 a largo
number of this popu3ation won3d to "tranninnt". That in, tourirto

and "cucond home ren1.denta" who would open.1 a couple of anon'h.: of
the yearon the inlun<l. Dich a renl<1ent i opslation would rot re-

-intre more toilern na waa cuggested at the hencing since it. y will
°

oro 3 t\oly 2,et thelr tailor3ng nee ls ful fil l ed in thoir porn ment
ronideren. They wnnid not be interented incultural nativittra ainog
the vriinary rencon for their coming to Lanui would be for wnat Lunat
recidonto now have and enjoy, tha,t is, the opennoun of the land,
thn hunting, finhing and quiet rural life. The prouvoce of theso
^trn111ant," though,and the agricultural-residential zonin, to
'eremodata their "country homen" on a 'Inrge nortion of luna now

and for recreattongw)11 el.iminato much of now no beautiful about
I:•nal.and leave it IntLdivided into Ur3vate proorrty for th. oxelu-

otvr noe of an elito.

The people of Lanal are in n difficult poultion and ne at nomo-
nin to pull them out of it. In their desperat.ion they group for
e • 1enrein. thing ovallable to keep iheir herda abovo Onter and
yt they reach for may pull them under in the long run.

The nnower to I an ti' a plir.ht will 3nev i tabl y demand chang,en
.: the inland. Recorta m.ty bn the only tenutble unnwor to the
en artie probl em. Popula t ion incrouco can bring bene f1tu. Ins t.,

9 toe de':nlopment, winn plannin,T requ3ren tien, vatience, e cat ten
end intut by not just n feW urofonnional planners. The re t\d ante

, f l'ob:·19 m,y be at leant n little moro .t'orttmato that too, of
inna.i 0?nco they can pnello.ip it.o in planning for thier tutor o. The
enidr·nta of Laruti will bo dalled thin oppor:t.unt ty if thin plan

nar,«'r ynor body.
7hn people of Ianni ern benut.iful. They are no enny-ro\na.,

†±1en.11y people. The.lifoutyle th<ro in ono of cooperation .co.]

Uhurius. They are u hardworking lot of people having, utrue, ed for
enny years on the pincapp3r' pit.ntation. Their pnycheekn have never
Unt:n much but tho joy of 3 iving on Lanal han offnet this. 'they
have Good Lanting, good finhing, beautiful Innd, clean air, uwuott
water nnd wonderful neighbors. Their liven are beautiful.

700 n·nta in your nnndo the powrsr to determine the futuro of
"I WV'Yeop'ld. ' 'Hadidn'L' chahhi "I ¥hoW4111"d t'troy "thotn. May you
recinien er. Lanal Company'u petition reflect your reoponsibility
to thens contle reople, a

Sincerely yourn ,

Colbr•rt M. Matsu oto
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6 ato of Howell LAND .
lAN U?l' CO.WM35'O'y

ov Unfore thn State Innd Uno ' Febrwtry 36, 3973

on by Irtnai Co. for Ermoning

I·md nop3:duto thn findirica and rebo mo2datione of the Innd Ilio ,

a staff, t3king excoption to the ngreement that tour.tom and como
'

I fora of second home devolopment offer the best way of diversifying

veny. No believe the comp,.ny unfair3y justifies 11.8 plan in I r 9

'a hace and refloots a continuation of certain trenda that ritte

'. have warned actinst,

t vi dely nodopted claim of the plan is of moro jobs, inostly projeciel
' J.o' insinntry. From the Stato's 1972 iTLil'iLI."LTU'di.ZiLSE

know tha.L:
ra in t>n hotel industry are ::Pnong the 3.cuest paid compared to
omer cootora of the economy - and rank clono tó the bottom er

n ter+t of ida ho:no pay. lönmuom of the umge-Acale, the av·•r te

9 lovo3 of ibe verkorn la 30th Rea<io, tho avorat;o employe.9 v.:n in
yo tro, tral bilf of t'r.e om.ploye·.ut are 96,96.

nUe Indo:.f.ry have increaust )<•na than t.hone irt other a:"'' L
.mt y. job

'n little/·.dvancernant in tha hotel twlestry
1- uttry relien heavi3y on immigrant ùorkera which increscen

i and econ,mic conta to tha 3tato, thoroby 3owar3ng the b , i L-

e t ntia of the indaatry., '1"no State no:,4 prov).de bm.mic public :sornea

1'.'a:.chools, housin3, police, fireprotociion, andhospitalafor tha
n-, :a:..wa and their dependents.

.. in vtav of the low anges offerod byttho industry, it in doubtful whether
;. ove: people who have a chotee will be wil13ng: to retain on their Lom
Jul.nd;i to work in thools. At the namo tinn, thnhotel industry wil]
1.o:·.unix.<taxrrotinismihat havo to compato with txtnpower denotado of
of or anotora of tho econo:Dy - expected to grow nnd offer high<-r p ying

. Mmorbing a ;cieultural workera may n.1ao havn its limi.txtiona with r,ny

u er'. ra Lal og ine t¡vthln ol' mld ng
±N°0ttha tran11tion. Tbn onene t i e 1

otrachtrat of pl•tutstlan Worttn'tt i•t diff'arent from thotos in t.M vi,\ t. r
in htat 'y na inny workera aret overaki'llad l'or hotel a layount. I f t , o

i:: tho van.ilbility ot' other forma of a c.icull.oro bonidou pinærpple ont
or tr, workern will probably remain irt agriculture because of previous
e(nor'nco and higher agr.iculture wtges.
et, tourist devolopment adda up to an industry that raisoo the economic

.tiens of many workers without generating tho kinda of opportunities
t those expootations.

7. Touri:rn incrosoon tho cost of certain goods and serotices within n •

c rmi ty, mont notably hocuing and choro31na rocroation. Tn an
iculturt1 connunity, thone tiedng conta arn not of'hirit by rt hichor
es in inopeu, Tour.iuta a.re canora13y.willing ,to pay a liid r prie,

a sher t v.trï,oi, of ,‡iño .-o. ADUM NUî, ocau acisca srire; ,9p.Joe . . .. ,,

,y y, ,, Taarl.sta aro here ot:3y a chart tin:o, rould••nto eu: t p3y
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LAND
Tant Ure Comminnion tootimony . /

-2-

T ,e Stato atudy n1no olomrly defines how ronort dovn3opmont aggrovates the
irretning ut'atevida houning short•tgo, skyrookating 1rand vaiuss and pt¾:muron
for hie' or donnt tion in runort development and inornmoing thn need for low
e at n]lnyr•n bouning,

to - •\ 26,pany' n con tribu tion to tho hou ning crunch throughout the n t:t to i n

for a t Jr out oommunLty oonainting prin:tr13y of vnoation homma, ran arta aret
o un', iniums.

?,6 cortny discuomes incrosses local landownbrahip in terms of "opportur.ity"
and conaiotently has rofused to identify evon eotimated prico rances.

::a long ha the company in unable to pub ioly provido nome idea of future al
3:nt :ant houuing couto that will be within the remoh of local renident.t--
t at p rt of the plan iu a hoax.

Tro promine in the plan of controle of dovalopment donnition throu h anna and
104,9 mg.-ow.conto remains a legal xx pretenue until backed up by an natumi
':•? or lemas nyreement for your considorntion.

's O'93y merita your compliance with itu rocommendations, in particultrl

1. ti." reerdering of priorition for middle and low onna houain.:, not
er n craco and rocroational areas;

?. n moratorium be declarod on additional xoning for rosort devolepa,1t
Loomo w of the d'tngar of ovorbui3ding bnyond tourinm doe.·and. '.'o ruto
that thn Innti Company p34na for runort devolopment vnrn not teolo I

in t½n TIP3 projootions for futuro renort inoilition and t½« varnin : of
ovorfatidingt and

3, the Innd Uno Comminnion polioy of cranting moning only on nn inorno ntal à
' Lania for large projoutu, We believn thin to be the largnat'std land

retening npp3textion betBro your Comminnion.

It in urquestionable th:tt changa will como to Innti. Tho quyatton in what kind
of cN•œro, when, and how, What han boon proposed to an optimum develovnent plian
for 14691 representing euch a drastio change in present rural lifontples.

We thornforo requent in addition to tbo rnoommend:stionsofit the Utsta Ton•\ Unn
C 1valan nt.rff the followinãt
), 'An Land Uno Com 16ainn'ri compliranen with thn Govninor's enentivo r,tor

'requiring nn Environmont 1 Tapant !!:Latomont on "all m.xjor ntiato notiona

t at ni;.nific.antly affect th"A Anality of the phynio.al and Unuun envisonnont.

. '.lin twan, th:rt Loforo n land Uao Comminolon dooinfort on thin rappitcation
tor run, a ful3-blown Etu bo dono and reviewnd.

?, T! f.fiT fliiliniŒ¯iiüWiiTT<infthei legality of thron of tho comminstonero pr,•oont
,i Vequeuta a Tocil rúlin3 on thoco whoco-tormtr we trierstanrt to to -

c.'oir-1.
3. p39n be rada available to the roeidento of Innai in a publie Unt1•1tna

1.Vo the courthouuo bui3dinsk as in dono in Haaolulu and the inint of t.
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Tc5TIMONY IN OPPOSIT10N TO. LAi I COMt'ANY' ,RCOULSTo ul: TUt
« RL ONING ._OF 22, jj0 ACgg g·' CONSiljVATION LANDS

Ny name in Dexter Del Monario, a resident of LnnaÏ,
and present.ly a student at the Univernity of Hawnii. This

to:.timony is based on thn ponnible impl ient lons the Lonal
Company land development pinn may have on the renJdents of

Lanai.

One proponn1 plans to pfovide brouder opportunities

for land nnd home ownership. These plann call for, in the
nron to be r.oned urban, rural residential, and agricultural

v.midentla), ½ acre to 22 acro lots, with nn average of 7 nern
'ats.

A survey by the office of Neonomic Opportunity on low
.Loco:1e population on Lanal report in March 1972 that "... occu-
O •E'ora which pald tho 3eant in the .state were thn mont pir•nt 1-

f
.) «.r Lanat; laborers - median income $5,122 and oper.attve-o,

. ., U½. These median figuro meant that half of those employed
nu Inbarern received less t.hnn $5,122 and half of those working
no oor•catives were paid less than $(1,445". The curvoy furthre

points out the 21 percent of all householde had uninaal Jacome

of lenn than $4,000. Ât. the other and were 9 per cent, who
moon $15,000 or more. We oro all aware of the severe Innd
on-I housing crinen facing ILavati. Today the cost of a homo
.U.•-•r.t na 1.40,000 pnd flghy. I f 90 .,c.c.urd.de.cod iinancinq .

I n My a hamn, today to mako a $25,000 loan, one has to be

, t'-inç rare than $15,000 a year.
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Now as an example of the kind of land and home

tonership opportunities offered by the plan in the first

1-2r c:' development, there will be available at Koele, 98

la a, with the average lot size at approximately 1.22 acros

ter 10'. If the lots are sold at a minimum of 50¢ per nauara

fx ,
in the previous Intlakoa subd1vinion were sold two y,·.sen

ago, tan cost of one overary niv.e lot would be approximately

s2t.,ooo. This is just the raw land costi All thin means that

n ninimum of 91 per cent of Lanai,renidents will be priced

' right out of the housing market, and conarquently out of the
plan•s proposal to "improve the quality of lifd'for the I.anni

3s3and residents by providing broader home ownership opportunities.

Another proposal of the plan would be to expand recre-

etdonn1 opoortunitien and facilition. Be3ng that t.he more pop-

olar recreational pantime of the residents is that which involvo

ture's cosaurces such as hunting, fishing, comptng, use of

aches and no forth, the more occupation of t.he arens that

ovide theno types of recreAtional, shoreline resources are

a por assets of the Tourist industry and local residents nino

V ilus highly shoreline resources consequently, the pleut wil1

a'.e co:n¡n tit ton for those resources. For examplo, one of

te :acen popular recreational arcan in the Nanelo-Hu1opoe area.

Tan.Lanni company plan proposes a development of a population,

nt any given time, at 2,300 people. Another area is the Koo-

rooku to Nahn neen, where the plan propt.sos a pnynlation of .

3,500 people. It becomen questionable as to how the presence

of Resorts, Country homes and supporting facilities of 2,300

people in the Manole-Hulopoe area and 3,500 people at the e
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Ken o'cu-Naha aron will bronden or expand the kind of recer-

attonal opportun.itten popular with the local residents. The

pitto proposal to bring in tourists and new "renidentn" of

the proposed country homou also brings'the possibility of

added unctue inflationary prennuron on the local economy. ihe
LE.n.] on.gj_sq _gipn.ct man from the Depnetmont of P1nnning

and I:<:ono-in noveIoµment put out ln 1972 at:ated:
6

"Touri.9m increases the cost. of cet tain goods and
ser vices with.4n a community, masL notob'!y housing
and:, n.-alLue recreation. In an agrit:u3tural .

et.-.:nu:-.ity which in increantnq in tourium, theco
rising cont.9 are not of f set by inervanns in in-
c, a•. Tout:into are ru nnially WLlling La p.ty a
hi gher price f inin ,local ren \<lont r, f or goods or
services, ninen their demand in short-term. This
« 111ngnons driver tip pr3 n. For example rent-
clents unhoppy wi th crowded roerentiona1 nrens may
trav<•\ further to enjoy similar amonLL10s, thu.9
nr1<tml root 9."

The new rentrIonts, being ub3e to afford the proposed country
homes will have incomes considerably genater thän local

residents. Also they will be gen-rn33y more willing to pay

hither orienn for gooda nnd nervtcos.
Moord'ng to the 000<, nutvny,' Lanal is onn of the

most impovarished communities in Unwail, but the peoplen'
nLtutudes do not totallý reflect what the ätatistýcs show.

l'orhops it is because we possens living conditions that

pr.*cen cAnnet he placed on, such as uncrowrled beaches, good

it•dd 1 and hunting, low crimo rate, and so forth, the kind

of conditions others must go to great expense and inconve-
noe :o experteneeg theMuen11bdittÿ'tiMd"tttttth',"I'.nhW1 "

cr.y hopes to retain but is only endangering.

The Lanni C mpany p1nn provillon for "country home-

- a" that v;111 be priced out of the rouch of t ho great
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majority of loen1 ronidents, contributing to the n1remly
nevere housing cr.in15. It 01) J provide for the developrc• nt
of resorts which encroach upon the resident's recreational

area; where the kind of outdoor past3me popular with local
t

residents are not mere recreation; but admet·hing inherent

in the life sty3e of the cosident:n and to andanger the-r.e

things is to endanger a part of the inland's ltfontyle en<1 .

cultura.

Lanai Company's plans will undoubtedly'provide broader

employment opportunities and a stronger, multifnceted economy,

both of which are needed on Lanai nnd essentla3 to Lanal's

continued existence. But Lanni Company's venture into recores
and high priced "country homes" is not the only alternative

to obtaining "Job Security". Neither does Lanni Company's

plan, baing the only plan at this time, make it the bort

p1An. Country 1.tvJ.ng ennnot he commercializmi. Country 1\-

vint¡ ennnot be made into n commodity Jo be bought anet sold
and any attempt to do ao wiil u3Ëimately destroy that country

1.ife style.

Lanat'Company*n plan simply rnisen too rinny crit'leal

questions as to exactly how the local residentn will benet Lt

or suffer as a result'af the p2nn. If an much time and ex-

pqnna as Mr. Donald Nietow, President of Lenai CompAny, ha

nald were expanded to provide for the needs of the local

people then these.,questiona-shoula-have and rmost be aír

nwer ed taforo this plen .in implement;oçt.

Lanni companyta development ,plan ndeed a good plan,

t tho basic question s, CD m. g?. 17 h39hly ques-



tionable whether it is good for the loeni reniciente on I.ona.t

nnd on th•9e grounds, I urgo you to reject. Unnni Comµany•n

p3 an for rt•xoning until furthur studios can bo made to cht.atn

morn detailed information nu to how tho drnstic changen re-
46

cetirect by the Lann) ,Company development will affect the Inc.41

residents.
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70'"fY IN OPPOSTTIce! TO T i AflAI (
OWPANY*S ffM L' Mr

ne"e ir .! onnis Hokamn, a former resident of Ie .1,' Ét
e -> e ' of 9 "

.onolulu based organ176tion" es some won3e ½¤•·n

you believe, but one t·rho nfter hérini liwed in thir No-rudt*y
for o·rer 18 yents ca, 'no* help but 'ecl 31 scle • Lennlan. I
9•• oresently teacher on lenve öf absence workinc for n - neer,
,1,•úr :o. I sam hero tontvht npenking in opporitton f.o **; I, et

company's petition to have over 22,000 nere• o' co-s•=.T,961rn

1 •m speaking in opposition to the pe½ttieners renoo9t
•'e "To I feel that the remontnc will lead to n poor publin and

socini inventment in what is to be r>assive Y-hort unri seen

home type development project.· The 94wnti Tonetom Impact 0) ,

from the Dept. of Planning nnd Econonic Le"elopment(from [L

on referred to as TIP) which was releaand t, 1972 shown quite

clearl-y the poor investment in resort and tourist reinter! de-

2op-ents -'Le te rining publio costs becaush of the_rnpidly
crcosing s'initor mur'ot of .1awor

spending tourists who are

too heavy users of Stato recreational racilities. .4noth-r

high noblio cost will be the coat of sett1tnx and tervicing
,

what. tho TIP anticipates na n labor mnrket from the outside.
"'fourn workers tend to move *to Cahn because of more employ ent
op;:nrtunittna. In view of the 3ew wn es offered by the iMU•;'.ry,

it in doubtful whether young people who have n _cheir•• will he
willtn to rerstn on their home isinnds to work in hotels. At
the snme time, the hotel Industry wi31 have to comente vl•h

• wannover demands of other noctors of the economy, which ren
expected to grow and of er higher paying jobs." TIP pg. 81

"Absorbing workers from egriculture may also 09"o 11mit-
ntions. Many workers y be innr•pable of m,king the transition. .

is dirrorent from those in the visitor industry. Some '-'orkers

are overckilled for hotel employment. There is also the pos-
st'ality that other forms of agrien10 tre will sTrrtly rep1"ce
pir.enpp14 and ,cygar. If so, workern will probably re-nin in ytetent



because of previous experience and higher n$ricultural wnses."

TIP pg.81
"The remaining nourco of manpower te workers from the

reiniend nnd forotgn oonntrien. Houning shortngos on the

Wa\<nbor intrands will limit the numbora of l¾1n1rsnd paronnn who

enn be noonmot1ntod to work in the hoteln. Irderant 3nbor *

nlag will face honning problema and the St.at.e v31) incur RMod

couts of providing basic publio services for the nownorern and

their dopendents." TIP ps. 81 If Lunni doou not have a

housing orleis now, how will it bo with 2,000 additional workers

and their tom111en7
"Pore.mo9t among the social.costs," no indicated by the TIP

pg. 18, "are tho wided popnintion produced by the visitor in-

duntry and the changes involved in rapid transition from a rural

to o high-cost, urban-orier.tud socioty."

Mont important of my concerne in whether the Lansi Company's

Plan for development, rather than conservntion as they indiento,

Ul11 really benefit the roeidents or is it just another venturo
in profit maximir.ation? I tend to think that the caso is the

latter instance. The petitioner states that there will be

"broader oppurtunities for land ownership." The mm11eat loto

avn11able for solo nocording to the land onles achedule is approx-
ir.atoly a halt nore. These are lohn located in the beach areno".w:eforethe asanesed valuation will undoubbod17 be hi6h.
-L t'«a going prLuo 2 yearu 680 . lota uoro a:111nµ; at ú•¾O n

L.1• f U• 19 Lanal City. The half nore lot th n would have sold
f,r '11,000. Tha riont ingnrtant footor 1.n <1etermining who tha

U.9 Y 10 Roing to be in any rackat blo commor11ty in the cent of
91.• en odity. I do bolinva the residenbn have been priend '

not even before official figures have been released.
So it neems, then, that Lanni residents will be surrounded '

....

hat kindo
of ffects will this have on the cost of living schedula for .

residents7 The HOEO study relenned in 19'/2 1,nnal Survov oP Low

7-.90:.? Po,ulation points out very olcarly the socio-coonomio



O ...

status of the Lanni community no being below avernan in t.bn

oo inty of Mnut nnd decidedly below state-wide overngos. Of

course poverty guidelinen are relativo and depend to A Ara.st

extent on the cost of living in the oommunity. Implicatten,

of the Lanal Company Plan pointu concluulvoly to hißbur contn
.

. for residents. Along with theno higher costa the.TIP ps. 78
f,tr.te• "JA L•.ineral carnings of wuße workers in the hotel in-

Aurtry nrn low oompared to thono in other neotorn of the eno-
nety."

"Lov wookly entninga in the hotel industry onn be e2plained ,

in terms of two footores low averaña hourly carnings and fewer ,

hours worked per week. Surpriningly, the numb>•r of hours worked
p•r w'•ek do not noticeably vary nooording to t'1uotuntions in

ocoupsnoy rates." TÏP pg, 80

"Hotel employment la also often characterized by a look of
.tdranoement opportunitica. In L.any inotancon on-the-job coroar
trainings through which personnel could gain upward orientation

and the skillo for further ndvancemento are un.available. I.o..

cordiny to a recent report. inuttantion to the non-managoment
ea;1oyyû, ooupled with the historical tendonoy of the induatry

to offer low renumeration, hau often attracted the disad•r.sntoged '

nr.d carrinal employee to food norvice jobs with little proopact

for upward nobility." TIP pg.80
It can than ha enntly ennoluded that thn aversus incons

of the ramident who dooiden to worlr in a tourlut ro3Ated colmacity
vill not n19y more, norn prob bly leau, than what ho is cur:ent.l y
rAk3ng now, vhtoh is nLout $6.500 to tabout @+,500 for tourint
rnlated work, and yet his channan of udvanoomont will be d••oldadly

1996. He will nloo be faced with a significantly higher cout
of living. ygv yty, th••,a rey ngt only bo n stat)'¡Fic 164 Mo

I queation whether the Lnnut Company Plan will benefit the
ensidanta in the nres of recreation. How much more fishing

nreas and how many more fishes will there"'be6with the develop-
menta n1an." the oouthematern comatlino, the primary fishing nras?
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Row much more hunting for Lanal rooidents will there be when

hunting becomen a greator marketablo commodity with an in-

ernaand population of 15,0007 How often utll the residents
be going to the beachet with more peoplo7 Projected popu-

lation for the INnnle-Holupor nrea nlone in 2,300. ..

The Lnnal Company Pinn on11a for a 30Á increana in

n¾rloultural lawla and for ths lando under pinonpplo culti-
• Vatten to re:anin ascioulturo. Ilo.« much of theos odditional

1.Sud.T nre cultivablo and what woúld be the cost of developi 3 '

thane marginal acticultural lands for cultivation?

According to the Lanal Company Plan water oppears to be

a very valuable resouros. Pinetapplo presently requires ono-
3alf to ons billion sullono a your. The development will ro-
quire un additional onn billion gallona n year. The total

requirement for pinempple and the developments on11 for a

roter nupply of 1)-2 bt111on galo, a your. Their stur1369

au outnitted to the I,snd Una Comminalon show n total potent.t€

ef only 1.3 billion g.910. par year, a deficit of 200-700 n11110n

callons per year. This tendo to put a careful balanos b.·í .

arapplo and the developmento in their com;otition for mater,
y.Lwapplo phases out, and ninge pinwpple requirou nr t•a--

.v47

ena11•water cupply in couparloon to other oropa, won't '

.69 other developmente rulo.out the poonittlity of finding nn

4:10 11tutel alternative for the 15,000 aoren of pinenpplo InndoT
I 1 conolonion I would like to retterato my position that '

3 on in opposition to the razoning roquent, since what it will
lead to nres (1)htsher publio coatn. no rosort dovelop,ent

trends ultrady indiente, (2)the sootal oosta nra to hight work-
orn will be rnrntnx Inan and tho cost of liYing will inorense ·
nignitionntly enuning a dioparity altuntion, and there will be

n drantio inorense in population and n11 its uttributablo 1110.

BTE enter rentriotion of ronident reoreat16nn1 opþúFtün1616ii
nnd (4) the probablo 6roater diffioulty,9f finding agricul- ,

:Ural altornativos due to the competition for water.

.
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There ooomo to be influential peoplo in support of the
Lam.mi company Plan who are attempting to discredit oppos1tion '

ef"orta by question.tna our intentions, rather th9n the carita
cf dAtn nupported ov1dence of the opposition. 1 ÿ,uena red--battin
nrA Nitoh huntin.« in otill very much with uu. It unena otrnns,that proponento of the Plan koop referring to the futurn of
Lanai but when those who are the true future of Lanal, the
youthful residento here and those who have recently left thocomannity, openk of the kind.cf future they do not want toexportance, they are treated un exiled menhero of their homa-
land to be tuniuhad forever. Hoybe thin in what the nuthor ofthe ntatement. "You enn never go book home nymin.", reant
becaune the home ne once experienced and still fully remember
and cherish will be bulldozod forever out of exiotence.

How can a future be constructed Without ut11171n3 inputof those whose future it to all about? No wonderthern are auchthings as oredibility and generation gapu3.

L e
a

e
'

, Dennis 8. Hokann

Fob. 16, 1973
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' STJMollY IN OPPOSIT10ti '10 LANA T CO:llMiiY'S PK't'.f'f lON

3302 22,000 ACill:S OF IMID FOR THE UN'lKlDPMSNT OF L.\ti41

I N
y,n iS' Itarriet C. Minami. I am a long-time renident oLT Iattai

.m procently a teacher hero at Lanai H1th School. I am spaakin to-

i ht not on ty as a realdent, but no a social studios toaelor•>Lc

er t but wonder what vociolog.ical impact L2nal Company's d•vnlopment

Ian will have on the people of Lanal.

On the surface, the plan counda boa LifËl, ery uppeallny - mora

,bs, more nervices, more otores, more recreational facilities, more

cattural activities, more opportunities to buygand to becoma home-

owners. But, as far as I know, the sociological problems that may

artne from this very growth and expansion have never been brought to

the attention of the public.
Here, I would like to u eculate on these problema. The Lanal

Company's plan calle for the calo of·1and in huge loto - anywhere from

half on acre to twenty acres. Half an acre is 21,780 squera foet.

Mout of our lots, I ba11eva, are in the neighborhood of six to cavan

thousand equare feet. Lunai Company has never quoted pricou for the

Janda that will be up for enle. Mr. Riotow explained thin evening

that the company cannot quoto prices because prices depend upon many .

factors. So, let ma una the figure 50¢ par square foot since that was

the price we residents at Akahi Place, the new sub-division, pa1J for

our land. Now, if you want to buy land in the Ranch area, at 50¢ a

rynú·e foot, you would have to have at least $22,000 because the over-

ogo nine of the lots there, according to the plan Ianni Company cub-

ff-.•t developm nt stage and 1.10 ocres in the encond developm•nt stage.

3f you have that kind of money, I suppose you could buy 2, ), or even

la lots, build hpartments for rental), and make fabulous profit in tims.

But who amont; us have that kind of money? Now, I'm not too nor- that



anyone will be allowed to build ap.trtments on those loto because I'm

not aware of the legalities of the deed. But regardless of how you

.utant to une the land, the fact remains that you will have to La

quite wealthy in order to be able to buy in, in the firat place. And

chancos are, people who are that wealthy will think nothing vbout

building $50, $60, or even $75 thousand homes. The and result of

this, I'm afraid, in th2t the procent city will eventually beco.c4 the

innar city - the ghettoes or the aluma of Lanai. Most of the houses

people live in now are about 30 or 10 years old, maybe older. Right

now, people living in these homes do not feel like "slum dwellers"

becauen.they're all in the same boat, so to speak. But, in 1992,

thsaa housea will be 50, 60 years old. And as more and more new and

oxoanoive homen begin to sprout all around them, people who will

still be living in these old homas may begin to resant the contrast.

';hyy may begin to feel liko impoveriched "clum dwellero". It makes

nder vbot kinds of problems and conflicts a situation auch as,

m1:;ht create between the people of the "cluma" and the p-ople of

raore affluent suburbia, not to mention the people of the exclu-

. .e c>untry residences all alony the coast from Naha to Keomukue So

than is one of the possible sociological problems I am very much con-

I would like to touch upon another sociological problem I forense.

T a 19 ths conflict that may arian between the local residents and

the tourists, especially the hotel guesto at Manele. Lanai Company

han anoured us residents that we vi 1 atill be able to uss Manele

L-ach on this iuland. Now an the res.Ldonta continue to be crowded

out by the touriata, their (reaidents') rising resentment and frustra-

rf ore, I'm afraid, .will
eventually reach a breaking point. And when

.31



that happens, heaven knowo what might follow. Please understand that
I am not trying to create or invite problems. 13ut the truth 16,

whenever a large number of "outsiders take over a place local rooi-

d•nts previonely had almost exclusive une of, conflicts do and have

e-eurr-d. This is a sociological and psychological fact. It°·would

r at be no bad if there were another good owimming and surfint orna
h•-9 for the local residente. But, as far as I know, ther, isn't any.

Of course, it may well be that these conflicts and problems will

n ner arine, that the fears I expreen-d here tonight are exa;Ternted,

r a founded fears. I am not a coelolet Int so I cannot with certa inty

U../ that those problems will arise. 1.'onatholoss, as a social cLudies

teacher, I felt it to be my responsibility to call the public'o atten-

tien to the possibilition of these problems and conflicts arleing if

ths Lanai Company's develoþment plan, as proposed, does go through.
As I stated earlier in my testimony, on the surface, the plan in

very attractive. But a closer study seems to reveal that the Lanai ·

Company's claim that this plan wi31 improve the quality of life for

the residents of Lunni applien not to all of the residents - certainly

nnt to the low-income residents - but to the wealthier, more affluent

residents hace and elsewhere.
I urge the members of the State Land Uno Commission, therefor.*, to

reject Lanni Company's request for rezoning until such a time that a

tho:•ough sociological impact study of its plan has been made. Mr.
Ei,•'.ow htmentf stated tonight that this 10 a total plan; thus a con-

b.deration of the plan muut take into account all aspects of the plan.

l a gry. But it seemn to me that Lanni Company has ,not inclpded
.tþµ

nociological impact of the plan in its definition of total anpecta.
Respectfully cubmitted,

February 16, 1973 (Mias) Harriet C. Minami
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